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The San Jose and Los Gatos 

tion made long since that all the important railway 

communities of California were destined to be 

connected by interurban electric railway systems before 

the end of the first decade of the twentieth century, is 

found in the system of the San Jose and Los Gatos Inter- 

urban Railway Company, at San Jose, Cal.—a system 

()": of the evidences tending to verify the predic- 

CAL., JULY, 1905. NuMBER 7 

Interurban Railway Company. 
is sound in its engineering, intelligent in its operation, 

satisfactory in its service and profitable in its undertak- 

ing. It is distinctively a passenger road, though con- 

siderable freight is hauled during the fruit season, with 

every prospect of a steady growth in this class of traffic; 

but it typifies more strongly than perhaps any other line 

of railway in California the fact that it is possible for a 

MARKET STREET, SAN JOSE, AS SEEN FROM CITY HALL PARK 

which in less than two years has made itself indispens- 

able to the-needs of the 50,000 or more people resident 

within its sphere of operation. The ‘‘ Los Gatos Inter- 

urban,’’ as it is locally termed, is distinctively the 

investment of sturdy business mer whose thorough 

familiarity with the country served and its possibilities of 

development gave them every confidence in the enter- 

prise. As a result, it consists of a line of railway that 

well conducted interurban line to work its way in the 

favor of a community in which it had always been be- 

lieved that the good old horse and buggy had come to 

stay forever, to the exclusion of any such an innovation 

as a railroad. 

One need not extol either the beauties or the enterprise 

of San Jose, ‘‘ The Garden City’”’ 

fruits alone have brought world-wide fame, nor the 

of California, whose 
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charm of Los Gatos, so cosily ensconsed in the foothills of 

the Santa Cruz Mountains. Between them, as far as the eye 

can reach, are all but countless thousands of fruit trees. 

Here and there a grove of eucalyptus trees rise, as do 

poplars elsewhere. Ownerships are in small tracts of 
100 acres or so, although many large farms are passed, 

so that it is a community of a practically continual settie- 
ment between the terminii. The trip over the road is at 

CONSTRUCTED LINES. eemmmmem 

PROPOSED 
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fact, it may be stated on authority that the Los Gatos 

Interurban road may be in operation as far north as Palo 

Alto within a year from date. Rights of way for this 
branch, which will leave the Saratoga branch at Meridian 

Corners and continue thence out Stevens Creek Road for 

a distance of four miles before branching off to the north- 
west toward Palo Alto, have already been secured as far 

as Mayfield, which is within approximately two miles of 

LOS GATOS 
MAP SHOWING CONSTRUCTED AND PROPOSED LINES OF THE SAN JOSE AND LOS GATOS INTERURBAN RAILWAY COMPANY 

all times a very enjoyable one. On Sundays the patron- 

age is especially large and during week days the travel 

to and from the city is unfailing. The territory invested 

in the system as at present operated is fully detailed on 

the pages which follow, but, as the growth of the system 

is inevitable, it may be assumed that it will eventually 

form a connecting link in the chain of electric railways 

that will encircle the bay of San Francisco. In point of 

Palo Alto. Furthermore, it is probable that upon com- 

pletion of the Palo Alto line another branch will be built 

to the east terminating at Alum Rock Park, after which 

it is likely that the next extension will be toward Alviso 

and Berryessa, and thence on to Newark on the easterly 

shore of the bay. 

The Los Gatos line begins at the Broad Gauge South- 

ern Pacific Depot at the head of Market Street, San Jose, 
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BETWEEN STATELY EUCALYPTUS TREES 

and continues thence dows the latter thoroughfare around 

City Hall Plaza, opposite which the company’s offices 

are located, and thence along San Carlos Street to the 

junction known as Bird Avenue. This is a distance of 

1.58 miles from the starting point, and thus far the road 

is double tracked, but at Bird Avenue the loop in the 

line begins, that on the westerly side being known asthe 

Saratoga branch, while that on the east is distinguished 

as the Campbell branch. ‘Taking up the Saratoga branch 

first, it constitutes the original line, and its length from 

the Southern Pacific Depot in San Jose to Los Gatos is 

15.56 miles. From Bird Avenue the line follows the 

Stevens Creek road four miles, diverging therefrom at 

Meridian Corners to an almost southeasterly direction 

along Santa Clara and Saratoga Avenues to the old town 

of Saratoga, located a distance, by way of the road, of 

11.24 miles from the San Jose Depot. At Saratoga a 

branch line 1% miles in length follows up the scenic 

canyon of Saratoga Creek to Congress Springs, a natur- 

ally beautifully wooded, but altogether undeveloped 

resort. From Saratoga to Los Gatos follow approxi- 

mately 4% miles of that which is undoubtedly the most 

attractive part of the line, for as the road winds among 

the foothills the vista presented in the low-lying Santa 

Clara Valley, ensconsed from the outer world by the Coast 

and other ranges of mountains, of which famous Mt. 

Hamilton forms the peak, is a landscape of rural and 

urban and mountain beauty seldom equalled. Here the 

forests of Santa Cruz fringe the orchards of Santa Clara, 

and ever and anon are pastoral spots that fill the city 

heart with covetousness— notably at Nippon Maru, 
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where a bit of transplanted Japan gives restfulness and 

refreshment to those wayfarers who come recommended. 

The return from Los Gatos to San Jose, if made by 

the Campbell branch, is over 10.7 miles of single track 

to Bird Avenue Junction as before, and thence along the 

1.6 miles of double track to the starting point at the 

Southern Pacific Depot, making the entire length of the 

Campbell branch to be 12.3 miles. The total length of 

the loop, including the double track in San Jose, is, 

therefore, 27.86 miles, the stations passed on the return 

being Leno, Mains, Campbell, Hamilton, Fairfield and 

Lincoln. 

Between Campbell and the station known as Los Gatos 

and San Jose Road the track is operated conjointly with 

the Almaden branch of the Narrow Gauge system of the 

Southern Pacific Company through the laying of a third 

rail, the distance of this joint track occupancy being 

1.64 miles. Obviously the trip can be made in either 

direction, and, in point of fact, cars leave the San Jose 

depot on the even half-hour, beginning at 6 a. M., the 

last car leaving at 11:30 P.M. ‘Those leaving on the 

even hour go to Los Gatos by way of Campbell, return- 

ing via Saratoga, while those leaving on the half-hour 

travel in the opposite direction. Some cars make the 

round trip in an hour and three-quarters, although most 

of them require av hour and fifty-five minutes, the 

schedule depending largely upon the amount of traffic. 

The trip to Los Gatos takes either fifty or sixty minutes 

by either route, according to the train. 

As is the case with all well regulated interurban elec- 

tric railway systems, the so-called Los Gatos line is 

handled by a train dispatcher located in the general 

oil || LW — 
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Such eastbourd cars, in passing switches, take sidings, 

while westbound cars keep on the main track at the sid- 

ings. On arriving ata switch the westbound car con- 

tinues on the main track until reaching the center cf the 

switch, opposite to which the telephone station is placed 

on a pole.* Its conductor thereupon advances to the 

switch ahead which he throws in order that the coming, 

or eastbound car, will take the siding, after which he 

returns to his car, whereupon its motorman goes to the 

telephone box, rings up the dispatcher, gives his train 

number and receiyes his train orders, returning to the 
car to await the arrival of the eastbound car. On the 

other hand, when the eastbound car reaches the siding, 

the switch of which has been turned as stated, it is com- 

pelled to slow down in order that the conductor may 

drop off, as he is under orders to stand by the switch in 

order to open it, so that the westbound car may proceed. 

The conductor of the eastbound car is further obligated 

to advance to the westerly end of the siding to throw its 

wn 
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office of the company at San Jose. Dispatching is done 

by telephone, Stromberg-Carlson apparatus beiug used 

throughout, but the system under consideration is a 

radical departure from that ordinarily used in this respect. 

It is the almost invariable rule everywhere that the train 

orders are given by the dispatcher to the conductor, who 

repeats them to the motorman. This verbal repetition of 

orders oftimes results in mistakes or confusion, as is evi- 

denced by the occurrence of several accidents therefrom 

during the first months of the operation of the road. 

Instructions were then issued making it mandatory for 

dispatchers to give orders only to motormen, thus placing 

the entire responsibility for the running of the car (other 

than that for the accuracy of train orders) upon the 

motorman. Experience has proven the wisdom of this 

innovation, for not a single accident has occurred dur- 

ing the year or more since the order referred to has been 

placed in effect. The procedure is simple: Acting under 

orders, all cars on either branch that are traveling from REARING LOG GATOS ON THE SARATOGA LINE 

Los Gatos to San Jose are regarded as eastbound, and all ; 

cars approaching Los Gatos are termed westbound cars. Witch, in order that his car may advance on the main 
track, and after this is done he opens the switch, leaving 

a clear track, and returning to his car proceeds on the 

journey. All switches, frogs and turnouts are in strict 

accordance with the specifications of standard steam rail- 

roads. ‘They are of steel, the switches being in target 

design. In fact, the Los Gatos road is operated through- 

out under standard steam railway rules, and all of its 

employees are not only required to be conversant with 

the rules and signals of railroading, but must pass thé 

required examinations when called upon. If in doubt 

as to the meaning of these rules and signals, they must 

apply to the proper authorities for explanation. 

The thoroughness of organization under which the line 
is operated is shown by a review of some of the special 
orders issued. In the matter of joint occuparcy of track 

with the Southern Pacific Company, for instance, the 

Interurban line runs forty-four cars over it each day, 

each in a direction alternating from its predecessor, while 

the Southern Pacific Company runs thereover but two 

THE ONLY BRIDGE OF CONSEQUENCE IS HERE SHOWN trains daily, these being known as Nos. 803 and 804, 

aaey oom 
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respectively. Under the joint track rules all Southern 

Pacific and Interurban trains must come to a full stop at 

the junction of the joint track, whereupon if the line is 

clear they may then proceed at a rate of speed not to 

exceed ten miles per hour. The Southern Pacific trains 

THE LOS GATOS TERMINUS IS AT THE LINDON HOTEL 

have the right of track over all Interurban cars over the 

joint track between Campbell and Los Gatos and San 

Jose road, the Southern Pacific trains regestering at the 

two stations just named. The Interurban motormen 

must examine the registers at these points, and if the 

northbourd Southern Pacific train No. 804 is not regis- 

tered, the Interurban train then due must wait ten min- 

utes, after which it must flag over the joint track under 

the usual rule. The same procedure is followed with 

reference to southbound train No. 803, but if the motor- 

man of any Interurban train finds that the Southern 

Pacific train is not registered at either Campbell, Los 

Gatos or San Jose road, the Interurban train flags over 

the joint track in accordance with the usual rules, with- 

out waiting the ten minutes prescribed when Southern 

Pacific trains are registered. Interurban trains that are 

carded to follow the Southern Pacific trains, and which 

find that the last trains mentioned are not carded, must 

place two torpedoes not over two hundred feet apart by 
day and a fusee at night, at a point on the engineer’s side 

of the track five telegraph poles beyond junctions, before 

going on to the joint track. When it becomes necessary 

to flag over the joint track against a Southern Pacific 

train coming or due to come from the opposite direction, 

the Interurban train must wait ten minutes before follow- 
ing its flagman, and must not run at a rate of speed in 

excess of four miles an hour while being flagged over 
the joint track. In addition, after the Interurban motor- 
men have examined the registers referred to, they must 

at once notify the dispatcher as to whether the Southern 

Pacific trains have registered or not, and they are not at 

liberty to proceed over the joint track under any condi- 

tions until given orders to do so by the dispatcher. 
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The train dispatcher’s telephone system consists of 
thirty Standard Stromberg-Carlson sets, with 2000-ohm 
ringers and five-bar generators. Three separate lines 

enter the dispatcher’s office, two of which come direct 
from Los Gatos, one being via the Saratoga branch and 

the other, which is known as the short line, being via 

Campbell. The third line, which is not used in train dis- 

patching, but is devoted exclusively to the needs of the 

power service, begins at the substation near Saratoga 

and is run direct to the Otterson Street station of the 
United Gas and Electric Company, and thence to the 

dispatcher’s office, whence it is continued to the busincss 

office of the United Gas and Electric Company o1 Market 

Street. 
Power for the operation of the system is taken from 

the Standard transmission line of the California Gas and 

Electric Corporation, at the Otterson Street Station of 

the United Gas and Electric Company, this station being 
also a steam auxiliary plant with a capacity of about 

2500 kilowatts. In addition to the steam driven railway 

generators that it contains, aggregating a capacity of 

500 kilowatts, its substation contains three motor-gener- 

ator sets having a combined output of 1200 kilowatts for 

550-volt power and railway service. From this plant cur- 

rent is supplied for the operation of the electric railways 

of San Jose, with the exception of the Santa Clara line; 

but, in addition to it, the Los Gatos Interurban line 

maintains a substation located on its main line about 

midway between its Fruitvale and Saratoga stations. 

This substation, which is of brick and concrete construc- 

tion, takes power from the 10,000-volt distributing circuit 

of the United Gas and Electric Company through six 

A SPECIMEN EXCURSION ON THE SAN JOSE AND LOS GATOS INTERURBAN RAILWAY 

100-kilowatt, air-cooled, oil-insulated, Westinghouse 

transformers, arranged in two sets of two each. These 

transformers deliver three-phase current at a potential of 

377 volts for the operation of two Westinghouse rotary 

converters, of a capacity of 150 and 250 kilowatts, 
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respectively, at a potential of 550 volts. The substation 

is complete in every way, and contains an excellently 

apportioned battery room, which, however, is not occu- 

pied at present. 
The car barns of the company occupy the southeast 

corner of Sunol and San Carlos Streets, which is on the 

Saratoga line, a distance of two miles from the San Jose 

depot.. The car barn proper consists of a corrugated 

iron building, 200x8o feet in ground dimensions, in the 

front center of which is a repair pit 45x100 feet 

in size. Six tracks enter this building, as shown in the 

accompanying plan. Adjoining the car barn in sepa- 

rate structures is the machine shop, 32x135 in size; the 

armature house, 18x40 feet in size, and the storehouse, 

measuring 30x80 feet. 

The track consists of Standard Tee-rails in sixty and 

seventy pound weights, laid through tie plates on split 

redwood ties, placed two feet between centers. Through- 

out its entire length the track is ballasted with creek 

gravel, an excellent quality of which is available from 

the bed of the Los Gatos Creek, which the road crosses. 

The main feeders of the system are mainly of stranded 

aluminum cable. Those from the substation having an 

aggregate cross-section of 948,000 circular mils keep in 

the direction of Los Gatos, while those extending thence 

towards San Jose aggregate 431,000 circular mils in 

cross-section.. From the United substation in San Jose 

the area of the feeders is about 300,000 circular mils in 

copper. The trolley wire is of No. oo hard-drawn cop- 
per wire, and the overhead construction is both thorough 

and modern in every respect. 

The rolling stock consists of nine passenger cars and two 

freight cars equipped with Westinghouse 38-motors, and 

five passenger cars equipped with 56s, two of these equip- 

ments being double and the rest quadruple. Ten ‘‘27 G”’ 

. Brill trucks and four ‘‘CX Peckham”’ trucks are used. 

Westinghouse ‘‘K 14’’ controllers are used on the 
quadruple equipment cars and the double equipment cars 
are provided with ‘‘K 11’’ controllers. All equipments 
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are geared to a maximum speed of thirty-five miles per 

hour, and in operation the cars show an average energy 

consumption of 1878 watt-hours per car mile. The 

grades over which the line operates average 2 per cent., 

the maximum gradient being 7 per cent., and the sharp- 

est curve has a radius of fifty feet. 

Reverting to the cars, the bodies of which were built 

by W. L. Holman of San Francisco, the passenger equip- 

ments have a length over all of thirty-two feet, giving a 

seating capacity of about thirty-two passengers, the 

length over the closed compartment being fourteen feet. 

The outside sills of the bottom frame are made of heavy 

I-beams, filled with seasoned Oregon pine thoroughly 

bolted, and the inside sills and intermediate framing is 

also of Oregon pine. All posts in the body frame are of 

Eastern white ash, the roof carlines are of pine, the roof 
being strengthened by means of steel carlines, while the 

roof itself is of tongued and grooved redwood covered 
with heavy cotton duck, put on with thick white lead. 

A wooden trolley board in two pieces runs the entire 

length of the car. ‘These cars each have two open com- 

partments, one at each end, and the ends of these open 

compartments are inclosed in a vestibule. The interior 

of the vestibule is finished in Spanish cedar, the outside 

being of sheet steel in one piece, but the finish of the 

outside of the remainder of the car is in tongued and 

grooved poplar. Within the closed compartment spring- 

cushioned, rattan-covered seats run lengthwise with the 

car, the interior of the car being finished in Spanish 
cedar, with ceilings of birdseye maple veneering. All 

passenger cars are equipped with air brakes manufact- 
ured by the National Electric Company, of Milwaukee, 

Wis., and these brakes are supplemented by hand brakes 

of the latest ratchet pattern. 

The Los Gatos Interurban line is operated throughout 

under the management of F. E. Chapin, a street and 

interurban railway man of many years’ experience, and 

by whose courtesy the information here given is pre- 
sented. J. H. Parsons is its chief electrician. 

Alternating Current Laboratory Testing. 
BY GEORGE H. ROWE 

PART II—CONTINUED. 

SYNCHRONOUS MOTORS. 

In Figure 52 assume that £, and £, are electromotive 

iorces of the generator and motor respectively. 

Assume, also, that both machines are alike, having no 

resistance but no self-inductance. Let Z, = &,, then 

when the machines are thrown to- 

gether having a phase difference of 

180°, the motor will tend to lag behind, 

say to £,, as in the figure. The re- 

sultant electromotive force OF. OF 

divided by the joint resistance of the 

two machines will give the current, /, 

in phase with Of. But the com- 
ponents of / along #, and £, are equal 

and in the same direction as their electromotive force. 

FIGURE 52 

No power can therefore be taken by motor £, from £, 

and the motor will come to rest. In Figure 53 assume 

that Z, is greater than £,, other con- 

ditions remaining the same. When 

the two machines are thrown together 

with a phase difference of 180°, the 
resultant electromotive force is 2, — 

~ 

4 5 fy which 

is in phase with £,; the motor will 

increase in speed to some position £, 

and the resultant electromotive force is O/, and the cur- 

rent is in phase with it. The projection of / on £, gives 

/, and £, x /,is the power used in mechanical work, 

neglecting friction and core losses. It is therefore seen 

£, and the current is 

FIGURE 53 
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that @ the angle between the two electromotive force 

vectors hus decreased until £, x /, equals the mechanical 

resistance to be overcome. The projection of / on £, 

gives the power put into the motor plus the /* 2 loss. 

Or/,£,=44,+ PR. 
In Figure 54 let the resistance of the two machines be 

zero; and let the reactance be any finite value. Then if 

E, = £,, when the two machines are 

thrown together, there will be no 

resultant electromotive force and no 

current; the motor will tend to come 

to rest, and will lag to some position 

£,; the resultant electromotive force 

is OZ, which gives a current at right 

angles to itself. Then £, /, equals 

the motor load, and the angle ¢ has 

increased until this relation is true. 

In Figure 55 suppose the two machines have both 
resistance and self-inductance, and let Z, = £,, when 

the two are thrown together, 4, = £, and the two are 

opposite in phase. No current will flow and the motor 

will lag to some point £,. The resultant electromotive 

force will be OZ, and the current / will be equal to 

OE 

VR? +o L? 

where & and Z are the joint resistance and inductance 

respectively. The components /, and 
/, multiplied by their respective elec- 

tromotive forces will equal the input 
and output respectively. 

Ori, £,= £,4+RL 
The angle ¢ has increased until tne 

product £, /, equals the mechanical 

load. The relation between these 

FIGURE 54 

FIGURE 55 

various quantities is easily shown to be 
, E, E, cos (¢ + o) EY cos w 

W, = input = A Rt + w J? v/ R? + w /? 

E, E, cos (¢ — E} cos w 
W, = output = J Ri re gs % JRita LZ 

where » is the angle of lag of the current behind the 

resultant electromotive force. 

The greatest negative value which W, can have is 

when cos (¢ — wo) = —1. Then 

; —E£, £, E? cos w Es cosw—F£, £, 

W, a In +? L? + Vv R + J a Vv R? + J? w? 

Beyond this maximum the lagging of the motor will 

result in a decrease of the power supplied to it and it 

will come to rest. 
Let the work done by the motor be constant, and as- 

sume different values of /,, that is, assume different 

values for the exciting current around 

the motor fields. 

In Figure 56 let /, be less than Z£,, 

the resultant may be in the line OF 

and the current / will lag by a certain 

angle w behind OF depending on the 
impedance of the two machines. O/ 

in this case also lags behind OF,. 

- — 

FIGURE 56 
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Now increase the excitation of the motor, that is, 

increase £, and it will be seen that in Figure 57, with 

the same load as before, the electromotive force OF, 

may be varied to such a value that / 

isin phase with OZ,. In this position 

the current taken by the motor is a 

minimum, and the power factor of the 

applied watts is equal to one. 

If the excitation of the motor is 
still further increased, as in Figure 58, 

the current / will lead the generator 

electromotive force and the motor will 

act to produce a leading current, and may be used to 

counter-balance positive reactance of the generator circuit. 
When applied to this purpose, the synchronous motor is 

known as a synchronous compensator. It will be seen 

from the figures that for any value of / of the current, 

except minimum value, there will be 

two values of Z,, one causing a lag and 

the other a lead of the current with 

respect to the applied electromotive 

force E. 

In a continuous current circuit, con- 

taining a generator having a total 

induced electromotive force £,, a 

resistance and armature reaction 7, 

delivering a current / to a motor of counter electromotive 

force £, of resistance and armature reaction 7,, through 

a line of resistance 7,, the following relations exist: 

£,—Jlr,—f,r,—Tr,—E,=0. 

Expressed in terms of the terminal electromotive force 
é at the motor: 

(4, —J7,) —Jr,=E=E£E,4 /r.. 

Similarly, in the circuit containing an alternator and 

synchronous motor, let 2, be the total nominal induced 

electromotive force of the alternator, 7, = 7,— / %, 

consisting of the effective resistance 7, and the synchro- 

nous reactance x,; let r, equal the effective resistance and 

x, the effective reactance of the line and 7, — / x,, its 

impedance; and let 7, — / x, be the impedance of the 

motor having a counter electromotive force £.. The 

current flowing in the above circuit will be / = 7 + 7 7”. 

Then £,—/2,—/2,—/2,—E,=0 

The terminal voltage at the motor, /, will be 

E=£,—1/2,—/2, or 

E=E£. + /z, 

Choosing the current line as axis of reference, 

E= Ecos o —/ £ sin », or 

E=Ep—/jFq, 

where £ is the absolute value of the terminal electro- 

motive force and w is the angle of lag between it and the 

current /; # is the power factor and g the inductance 

factor. (See Steinmetz’ ‘‘ Elements,’’ page 143.) 

The terminal electromotive force then becomes 

E=i(rpt+x,9)+ VE? —? (x, p—rq) 

This equation is plotted in Steinmetz’ ‘‘Elements of 

Electrical Engineering’’ for particular values of power 
factor, resistance and reactance of the motor, the termi- 

FIGURE 57 

FIGURE 58 
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nal electromotive force remaining constant. This is 

called a compounding curve and is usually plotted with 

currents as ordinates and excitation of motor or induced 

electromotive force of motor as abscissz. 

_ ‘The power exerted by the motor will be P= 7 £ #, 
where fis the power factor. The power delivered as 

mechanical energy will be ?, = 7(£p—7?r). 

The available power will be ?, = i E p— 7? r — core 

loss — friction — field watts. 

This equation is plotted for particular values on page 

145 of the ‘‘Elements,’’ the power factor and current 

being plotted as ordinates ann the power /, as abscissz. 

The impressed or terminal electromotive force remains} 

THE JOURNAL OF ELECTRICITY, POWER AND GAS. (Vol. XV—No. 7 

constant and the excitation, or motor induced electro- 

motive force, is also constant; lagging or leading cur- 

rents are applied, that is, # is varied by variation of the 
reactance of the external circuit. In Figure 59, page 

145, of the ‘‘Elements,’’ is shown the relation between 

the current / and the excitation or induced electromotive 
force for constant load, beginning with zero useful load. 

These are called phase characteristics, since the variables 

are the excitation and the phase angle between the im- 

pressed and induced electromotive forces as shown in 

Figures 56, 57 and 58. The compounding curve for 
minimum current is also plotted on the same sheet. 

(Continuation in next issue.) 

On the Economy of Steam Power Plants Using Oil Fuel— V." 
Continued from page 223 of The Journal for June, 1905. 

(COPYRIGHT, 1905, BY CHAS. C. MOORE & CO. ENGINEERS, INC.] 

In the last issue were given tables showing the economy of 
power plants under various conditions of load, size of units, etc. 

The figures given represent the total cost of 
TOTAL COST OF electric power, independent of the use of ex- 

POWER AT _haust steam for heating purposes, etc. The 
en iad deciding the installation of power plants KILOWATT-HOUR 
OFFICE BUILDING in office buildings are special in many respects, 

PLANTS requiring very careful consideration to deter- 
mine the net cost of electric power over and 

above the cost of a plant used solely for heating purposes. 

All the large buildings and hotels installed on this Coast are 
now furnished with heating plants. During certain periods of 

the year such plants must be in operation whether or not an elec- 

tric generating plant is included in the building equipment. 

Such heating represents a definite yearly cost due to money in- 

vested, labor for operation of plant and expense for fuel, sup- 

plies, etc. When heating plant only is installed the live steam is 
usually taken from the boilers, the entire fuel cost being charge- 

able to heating purposes. When an electric power plant is in- 
stalled, the exhaust steam from engines is used for heating pur- 

poses, the engines usually operating non-condensing; when a 

vacuum system of heating is used, so as not to bring an appreci- 

able increase in back pressure on engines, the economy is main- 

tained and the cost of fuel for operation of plant is practically the 
same, whether or not steam is used for heating purposes. 

The net expenditure of fuel for the generation of electric power 

becomes therefore reduced by the amount which would be re- 

quired for purely heating purposes, were a heating plant only in- 

stalled. Similarly, as a certain amount of labor would be re- 

quired in any event for the operation of heating plant, and as 

only a slight increase in labor is necessary for the operation of 

power plant, the item for labor chargeable to electric power be- 

comes the difference between the labor necessary for complete 
plant and that required for heating plant only. Further, the 
boilers and certain of the auxiliaries which would be required in 
the heating plant can be usedin the generation of power in a 
combined heating and power plant, so that the item of fixed 

charges included in the total cost for electric power is reckoned 
on the basis of the difference in cost of heating plant and power 
plant and not the total cost of combined plant. 
The question of elevators requires careful consideration in de- 

termining the size of plant and cost of power production, consid- 
eration being given as to whether elevators be steam driven or 

electrically driven. There are numerous considerations affecting 
the choice of motive power for elevator purposes which will not 

be entered into in this discussion. For the purposes of this 

article it will be assumed throughout that elevators are electric- 

“¢Written for THE JOURNAL by the Engineering Department of Chas. C. 

Moore & Co. Engineers, Inc. 

ally driven, although it is probable that in certain of the larger 

plants it would be more desirable to operate elevators by hydrau- 

lic power, using independent steam driven pumps, thereby re- 
ducing the capacity of electric generating plant. 

In Table No. 19 we have given the cost of labor when heating 
plant only is installed, also cost of labor for combined heating 

and power plant, as well as the net cost of labor chargeable to 

generating electric power. This table can only be considered as 

an approximation on account of the variety of conditions, amount 

of labor required and the salaries paid at different office buildings. 

For San Francisco conditions it is probable that the average 

chief engineer is receiving a larger salary than shown by this 

table. There are other cities on the Coast where a lower salary is 

paid. We trust that our good friends, the chief engineers and 

power plant assistants, will not take any offense at the ratings 

given in these tables. 

Table No. 20 gives all of the various factors leading up to the 

net cost of power per kilowatt-hour at the various plants. The 

footnotes given with this table are rather numerous and should be 
carefully read. All of the units are assumed to operate non-con- 

densing, whether single cylinder or compound. Under certain 

conditions it would be more desirable to install condensers and 

cooling towers in connection with the larger plants, affecting an 

appreciable increase in economy and saving in cost of power. The 
fact that exhaust steam is used for heating does not necessitate 

that all of the units of the plant should run non-condensing, 
particularly the plants of larger total capacity. In accordance 
with an article read before the American Society of Mechanical 

Engineers, at the December meeting, 1904, it would appear that 
the single cylinder, four valve engine is receiving preference over 

the tandem compound, single valve, for certain conditions of 

load. For the larger units given in this load, the figures for both 

first cost and economy are approximately correct for either single 

valve tandem compound or four valve single cylinder engines. 

Only meager data could be obtained as to the cost of fuel for 
heating various buildings. Considerable information is available 
for Eastern conditions, but is not directly applicable to Pacific 
Coast plants on account of the difference in climate. An approxi- 

mation has been made assuming that the size of plant will be pro- 
portional to the size of building, and also that the cost of fuel 

will be proportional to the size of building, and, necessarily, to 
the size of plant. On this basis it is assumed that of the total 
yearly cost of fuel, 85 per cent. is chargeable for electric lighting 
and power, the remaining 15 per cent. being chargeable to heat- 

ing plant. This approximation is probably conservative for the 
average building used on this Coast. 

The net figures for cost of power are given corresponding to 
curve load factor .2 and curve load factor .4, all based upon 

twenty hours operation per day, 300 days per year. The char- 



m
S
 

o
m
 

—
 
ON
 

THE JOURNAL OF ELECTRICITY, POWER AND GAS. July, 1905] 

14} 9919 9q 0} PaTINssE S1O}BAIII [[B ‘9DIAIVS JOJBAITS puv SuizYySI] 10J pay ejsur oie 

sjuvid 

ajajdmoo 

uay 

A, 

«= 
‘sesosdnd 

Surjvoy 

10} 

s1ay1oq 

aAvy 

0} 

pauinsse 

sjuvd 

[[y 

‘uorjesado 

jo 

suol}Ipuos 

pue 

sziun 

jo 

ozts 

uodn 

Surpusdap 

‘Aju0 

ajemrxoidde 

sain3y 

saoqy 

oob$S 

 s}}eMo[Ty. 

Ajroedeo 

poze 

y 

ava iad yndyno sinoy-}}BVMO]LY ]BIOJ, 

0} 

[enba 

a1v 

pus 

si0joRy 

Pwo] 

a9Aind 

A[Iep 

Juasaidai 

b* 

puv 

z* 

soindy 

ssddp 

09Zg 

X 
s}eMoTTYy 

AyOedeo 

poyey 

avai 

sad 

yndzno 

sinoy 

3VAO[TY 

[BIOL 

(
A
e
p
 

aa
d 

s
i
n
o
y
 

gr
 

‘
i
v
a
 

s
a
d
 

s
X
e
p
 

oo
f 

uo
 

p
a
s
e
g
)
 

0}
 

je
nb
a 

ar
e 

pu
e 

si
0j

oR
y 

pe
or
 

A[
rv

ad
 

yu
as

oi
da

s 
gg
hb
z*
 

p
u
 

C¢
z1

* 
sa
in
3y
 

1a
Mo
] 

‘s
1O
JV
J 

pv
OT
 

9A
OG
E 

0}
 

B
u
L
I
I
I
j
a
Y
—
 

A
L
O
N
,
 

b1f00° 
\geg00: 

foSo00° 
jgooro: 

| 
gl°g 

jogd*g 
gg‘or 

logg‘or 
Sof 

1 
a) 

s 
|
 Op 

ft 
ee 

a 
PO 

2 
La 

TS 
|
 09) 

z 
| 
06|)z 

jocr 
|
 1 
|
 09) 

1 
|
 09) 

z 
(o9 
|
 
I 

joor| 
I 

ooo! 
o0f00" 

joogoo" 
jzSSo0° 

jpor10" |
 gh’g 

joog’h 
jz6‘11 

joh6'g 
j**'***| 

SL) 
r 

jog) 
r 

jol|r 
jog) 

r 
|
 SL) 

2 
jog) 

rt 
|
 Sg) 

e 
joor|) 

1 
jog) 

1 
|
 09) 

e 
9
 
|
 

joor| 
1
 

o$Z 
zzboo* 

|rgoo’ 
|ffloo° 

|Lgbio: |
 z1°6 

jogS‘b 
(
b
g
 Sr 

joc6'L 
j
o
s
 

*| 
S
$
 

1 
}o9 

|} 1 
| $9/ 

1 
| off| 

1 
|
 SZ) 

ze |
 
oof 

rt 
|
 0
6
/
1
 

loor|1 
|
 0
9
/
1
 
|
 0
9
/
1
 

[09 
|
 

1 
Joor| 

1 
jovS 

€hz00" 
|gghoo’ 

zfgoo* 
Pgz10° 

|
 
Sz°S 

joor‘z 
$g°f1 

e
e
e
 

t
i
 
P
k
 

ogi 
= 

| S
O
B
E
L
 

se 
a
 

Sg 
I 

joor/| 
1
 

og |
 

I 
og |

 1 
(‘oof |

 I 
joor |

 
I 

o
o
f
 

Z
z
Z
z
0
0
"
 
t
r
r
o
o
*
 

0
0
9
0
0
°
 

|
0
0
Z
1
0
°
 

o
g
’
?
 

o
v
h
'
1
 

j
o
o
’
 
€
1
 

0
0
6
'
¢
 

}
e
e
e
r
e
 

e
e
e
 

s
e
e
 

e
e
e
 

| 
e
e
e
 

e
w
 e
e
e
 

e
e
e
 

e
e
e
 

e
e
.
 

*- 
o
l
 

z
 

f
g
 

I
 

o
o
l
 

I
 

0
9
 

I
 

0
9
 

I
 

“
e
e
e
 

S
g
 

I
 

c 
o
o
t
 

L
9
z
0
0
°
 

£
¢
E
S
o
o
°
 

z
z
l
o
o
’
 

b
p
b
i
0
-
 

9
l
°
S
 

o
r
r
'
r
 

o
9
°
S
1
 
0
0
6
 
‘
¢
 

e
e
e
 

e
l
e
w
w
 

el 
e
e
e
 

ei 
n
e
e
e
 

“
e
e
e
 

e
e
c
e
o
s
v
l
t
e
r
e
l
e
o
n
e
r
s
 

e
e
e
e
l
e
e
e
e
 

o
l
 

z
 

S
g
 

I
 

O
o
!
 

I
 

0
7
 

I
 

0
9
 

I
 

\
S
g
 

I
 

o
S
z
 

g
o
f
o
o
*
 

1
1
9
0
0
°
 

'
g
0
£
0
0
°
 

\
L
I
v
1
0
°
 

0
9
°
9
 

j
o
z
€
 

‘
1
 

o
f
 

S
r
 

o
g
o
'
t
 

e
e
 

e
e
 

eel 
e
w
w
w
 

l
e
e
e
e
 

o
l
 

I
 

. . S
g
 

I
 
O
O
o
I
 

I
 
o
r
e
 

f
e
e
 

c
g
 

I
 
\
$
g
 

I
 
o
0
0
z
 

t
r
r
o
o
’
 
6
g
g
0
0
°
 

£
0
6
0
0
"
 

S
T
g
I
0
°
 

0
9
°
6
 

o
r
h
'
t
 

0
9
°
6
1
 

o
r
6
‘
z
 

C
o
e
e
l
e
e
e
s
 

e
e
e
e
l
e
n
e
e
l
 
e
e
n
s
 

f
e
 
a
t
e
 
S
e
e
 

L
a
e
 

o
l
¢
 

I
 

s
e
e
s
 

+
e
 
o
e
 

I
 

o
6
 

I
 

o
S
 

I
 

S
Z
 

I
 

o
S
I
 

¢
Z
z
0
0
*
 

g
$
$
0
o
°
 

|
\
7
L
6
0
0
°
 

\
P
P
6
1
0
°
 

0
0
°
g
 

}
O
0
9
 

0
0
°
1
2
 

o
o
r
'
z
 

R
A
D
 
C
L
 CE
E
 
P
E
C
 
OP 

R
E
A
 
V
E
 T
e
e
s
 

s 1
e
U
 
S
h
e
e
 
e
 el
s
 

C
C
l
 et 

R
E
L
 e
s
e
 
U
T
 V
E
R
S
 
T
s
 eS 

s
l
e
e
t
 
E
e
e
 
ss 

C
g
 

I
 

0
6
 

I 
o
s
 

I 
i
S
L
¢
 

I 
o
o
!
 

t
t
r
o
o
*
 
6
g
g
0
0
°
 

S
g
r
1
0
°
 

j
o
L
t
z
o
"
 

0
9
°
6
 

o
z
l
 

(
0
9
 "
S
z
 

o
z
6
'
!
1
 

e
e
e
e
l
e
e
 

(
e
e
 
e
e
l
 
e
w
e
s
 

o
e
 

e
e
 

e
e
e
 

e
h
 
e
e
 

2 
c
l
 

I
 

S
g
 

I
 

o
S
¢
 

I
 

o
f
 

I
 

l
e
e
 

*
l
e
e
e
e
 

c
L
 z
z
z
1
0
°
 

t
r
r
z
o
:
 

g
Z
L
l
i
o
-
 

g
9
S
S
f
o
°
 

o
v
 

9
z
 

o
z
e
'
1
 

j
o
r
 

g
t
 

o
z
6
'
I
 

e
e
e
 

. sl l
e
e
e
e
l
e
e
e
e
 

“* 
e
e
e
 

w
e
e
e
e
l
e
e
e
 

“
*
*
 

e
e
e
 

. ee
e
 

e
e
e
 

e
e
e
 

C
Z
 

I
 
S
g
 

I
 
f
e
 

o
f
 

I
 
e
e
e
 

o
S
 

| 
| 

g
o
r
e
:
 

€
€
z
r
°
 

g
g
b
z
:
 

€
€
z
1
°
 

c
r
 
x
 
|
 
o
f
 

n
e
 

w
e
 

a
3
8
y
 

O
N
 

|
a
a
e
u
 

‘
O
N
 

|9}0Y 
‘
O
N
 

e
u
 

‘
O
N
 

|9384 |
 ‘
O
N
 

[978Y |
 “
O
N
 

[978Y |
 O
N
 

[930U] 
O
N
 

|
2
7
8
y
 |
 “
O
N
 
j
a
e
 

‘
O
N
 

9
7
8
 
|
 ‘
O
N
 

v
e
a
 

‘
O
N
 
j
a
y
e
 

“
O
N
 

5
 

y
s
 

=? 
a 

t's) 
B
E
O
 |
 
B
O
 

e
-
 

| 
B
 

° 
% 

z 
x 

= 
a 

° 
< 

e
e
 

3
 

S
S
 

ae 
i
 oc 

| 
o
e
 

%
 
B 

2
0
 

®
 

=. 
= 

b 
2. 

>
 

= 
$9 

2
.
 

3
 

S 
a
 

é
 

a 
|:g®| 

G* |
 fo] 

ao] 
8 

: 
3 

Z 
3 

¢ 
3 

E 
B 

® 
: 

é 
2 

|3 
: 

. 
» 

| 
: 
BR) 

oa 
2
 

=e 
3 

° 
3 

& 
7 

: 
2 

e 
me 

c 
& 

5. 
5 

s 
J
O
P
 

pvO’] 
1
0
P
B
y
 

peo’] 
S 

| 
¢£ 

0 
A 

® 
= 

w 
a 

: 
. 

wes 
° 

= 
r
m
 

= 
<
 

=
 

= 
x 

yw 
e
 

8 
prt 

+
 

cs 
w
 

a
.
 

e 
= 

p
e
e
s
 

Sf 
oF 

se 
| 

82 |
 

Bo 
5 

5 
S 

3 
Ez 

® 
8 

= 
B 

: 
| 

-
_
 

zs 
2
 

Z
 

a
 

38 
i} 

=
 

S
 

; 
=
 

w 
A
 

siB[joq 
UI 

sIBjod 
UI 

a. 
n
S
 

25 
os 

a 
S 

= 
9 

a 
: 

S 
W
d
 

} 
Wed 

$e] 
Ba 

| 
EF 

2 
- 

> 
= 

4 
* 

4 
aWqQ8es1eYyD 

InNOY |
 
aj}0;duI0D 

W
I
M
 

: 
B
a
 

“
8
 

e
s
 

3
}
 

3 
: 

2
 

-}JBMO[TH 
Jog 

INOH-}eMolry 
O
n
|
 

i 
a 

a 
ss 

* payyeysuy 
s
y
 4[uQOCS™” 

S 
40qB’T 

JO SCD 
ION 

|49d 
JOGv’] 

JO S
O
D
 

: 
$
5
 

3
 

2
9
 

a
 

Pe[BIsUl 
sy 

JURY 
aj}a[dmI0D 

u
s
y
M
 
Y
W
O
W
 

419g 
10qQv’] 

juvta 
B
u
y
v
e
y
 
w
a
y
 AM
 Y
W
O
H
 

29g 
10qe"] 

“IVD 
‘
O
D
S
I
D
N
V
U
A
 

NVS 
‘OXI 

‘
S
U
H
U
N
I
O
N
A
 

‘OD 
B 

HAXOON 
*D 

*SVHD 

‘s
}J
IY
s 

In
oy
q-
us
} 

o
m
y
—
A
e
p
 

Jo
d 

si
no
y 

u9
93
z4
 

31
9 

sd
IA

Ia
G 

‘
“
S
O
N
I
G
I
I
N
G
 

A
D
I
A
A
O
 

U
O
A
 

A
N
O
H
-
L
L
V
M
O
'
I
I
M
 

U
H
d
 

A
O
A
V
'
I
 

A
O
 
L
S
O
D
 
O
N
I
M
O
H
S
 
A
I
A
V
I
—
A
N
O
N
O
D
A
 

L
N
V
'
I
d
 
W
A
M
O
d
—
O
6
I
 

‘
O
N
 

H
'
I
A
V
L
 



(Vol. XV—No. 7 
? CTRICITY, POWER AND GAS. THE JOURNAL OF ELE 

"032 
‘A}IT B

I
O
]
 
‘suUOI}IPUOD 

B
u
r
z
e
s
a
d
o
 

uodn 
Z
u
i
p
u
a
d
a
p
 

uoljvisea 
a[qeiapisuod 

0} 
y
e
l
q
n
s
 

‘A[UO 
a}euIIxoidde 

sainsy 
[
|
 y 

oglg 
&
 
A
y
e
d
e
d
 
pojey 

r
e
a
 
tad 

sinoy-}}tMo[1y 
[e}O]L 

0} 
[enbo 

oie 
pue 

,,s10}oe,J 
pvo’T 

Ajiva4X,, 
Jussaidar 

bLz* 
pue 

LEI* 
s10}DBj 

peo] 
sy J, 

(‘hep 
sad 

srnoyq 
oz 

‘1e04 
sad 

sfep 
oof 

uo 
paseg) 

oo09 & Ayroeded pozyey 

zeah 
tod 

yndjzno 
sinoy-}}e M

O
I
 
[
B
O
L
 

0} [enba a28 pur ,.810}9¥y peo’] aAinD,, JUaseidel }* pus z* S10}D¥} PRO] BAOQR 3 J, 

*jnoysno1Y} 

pouinsse 

S10}BAVTO 

91149977 

*S
[B

JU
SP

IO
U!

 
pu

v 
9}

sV
M 

‘s
}U

BO
LI

GN
] 

[[
B 

JO
 

SI
SM

OD
 

sa
In

Sy
 

sA
oq
ge
 

UI
 

pe
pn

yo
ut

 
se

 
sa
1j
dd
ng
 

*A
ep
 

sa
d 

si
no
y 

oz
 

Jo
y 

s
a
n
d
y
 

ea
me

s 
Su
is
n 

‘6
1 

a[
qu
y 

30
8 

10
qe

] 
JO
 

3S
O9
 

94
} 

3B
 

B
u
r
a
A
u
e
 

ur
 

p
a
d
o
j
d
m
e
 

po
yj
au
l 

34
} 

40
,7

 
‘J
OO
I 

UO
 

YU
R}
 

19
}v
M 

B 
OF

 
19

}e
M 

Bu
id

ui
nd

 
sz
uv
jd
 

Ur
 

pa
yr

ey
su

r 
du

mn
d 

[j
am
 

da
ep

 
we 

jo
 

si
se
q 

ay
} 

UO
 

pa
li
du
lo
d 

a1
0M
 

Jo
ye
M 

IO
J 

So
IN

31
7 

“A
BM
 

S1
q}

 
UI

 
pe
in
3y
g 

us
eq

 
aa

vy
 

wo
rj

ye
sa

do
 

jo
 

s}
s0
9 

dA
0g

e 
39
y}
 

pu
e 

‘s
9M

m0
d 

pu
s 

3u
I}

Y 
SI
] 

10
3 

aj
qe

 
-
3
3
1
8
9
 

JU
NO
UI
e 

Jo
u 

34
} 

JU
as
ai
da
z 

‘U
9Y

q}
 

pl
no
m 

‘A
re

ss
ad

0u
 

UI
TA

a}
s 

[2
}0
} 

9
}
 

JO
 

*j
UI
0 

Ja
d 

Sg
 

ao
np
oi
d 

03
 

As
es

sa
0a

u 
J9
38
M 

p
u
 

[a
ny

 
29

4 
“p

al
[e

ys
ur

 
az
9M
 

ju
Ll

d 
sa
mo
d 

pu
e 

30
13
43
1]
 

ou
 

as
ed
 

ut
 

Zu
rp

ri
ng

 
94
} 

Bu
rj
ye
ey
q 

10
; 

pa
st
nb
es
 

aq
 

p
l
n
o
m
 

Y
o
r
 

mI
ee

4s
 

24
} 

Su
rj
ua
ss
id
es
 

“
j
u
s
 

Jo
d 

$1
 

Zu
yu
re
ui
az
 

94
} 

‘y
ue

ld
 

s
a
M
0
d
 

pu
v 

3u
13

48
1]

 
10

} 
pa
sn
 

aq
 

0}
 

“U
99
 

Ja
d 

aa
y-

A}
YB

I4
y 

:s
MO
TI
[O
J 

SB
 

p
o
u
O
r
j
o
d
d
e
 

us
eq

 
se

y 
ps

ze
s9

U9
3 

UI
eA
D}
S 

[J
O]
, 

“S
I 

ai
qu
y,
 

90
8 

*y
ua

0 
ta

d 
£1
 

sq
} 

Jo
 

su
oI
si
at
pq
ns
 

94
3 

40
,3

 
+
 

*j
ue
jd
 

s
a
m
o
d
 

pu
es
 

3
u
n
y
s
y
 

0}
 

a[
qv
as
ie
yo
 

je
yI

de
d 

yo
u 

ay
} 

UO
 

“y
Ud
9 

Ja
d 

£1
 

jo
 

st
su
q 

a1
} 

UO
 

p
o
r
n
S
y
 

sa
Sz

ey
o 

po
xt

.y
 

‘aseo 
[vIdads 

YORa 
JIMS 

0} 
UOI}EOYIpOMt 

ssa] 
JO 

a10UI 
0} 

YOolqns 
Buieq 

‘A[UO 
azeUIT 

-xoidde 
av 

yng 
‘snyereddy 

[[v Jo Jusuysn[pe 
puv 

u013}90I9 
93a[d MI0d apN{oUT 

$}S09 
[
|
 Y 

*yidap 
[euliouge 
jo 
¥10M 
9}0I19U09 
Jou 
‘pury 
AUB 
jo 

S
u
r
i
d
 
ou 

S
u
r
s
m
b
e
s
 

yyivea 
w
y
 

Areulpso 
auinsse 

s
u
o
t
j
e
p
u
n
o
s
 
Asouryqoem 

10j 
sain31,y 

*pivoq 
yo}IMs 
pue 
Jo}e19UeS 
UsIMJoq 
SUOT}IIT 

-W0d 
PuL 

B
u
i
a
 

Arvssad0u 
4}IM 

1943030} 
‘syusMINIYsUI 

pue 
preogyo}IMs 

‘soulsue 
0} 

pe}PouUOd 
JdIIp 

‘s1oyeI9UaS 
YUaIIND 

y
o
p
 

spnyjout 
snyervdde 

[¥d11399]9 
JO s}sOD 

‘yor }s ou 
ynq 

‘Surysse1q 
[993s 

‘m1a}sAs 
Suryeoy 

10j 
1
0
3
9
8
1
}
 

X
9
 Vs¥va13 

‘ YUE} 
[[O ePpnypoUl 

soin31,7 
‘HIALIP 

Wivs}s 
‘BUI}Oe 

PoIIp 
SaliBI[IxNe 

[[V 
*soinZy 

[|B 
UI pepnyjoul 

Jaj10q 
PArasa1 

BUCO 
*QA[BA 

9]SUIS 
p
u
n
o
d
m
o
s
 
mMapur} 

IO 
‘BABA 

Ino} 
‘1apul[AD 

a] B
u
s
 
div 

sourZus 
s9B1v] 

[ye 
‘edAj 

aayea 
woysid 

‘sapuaryAd 
a
s
u
s
 

oy} 
JO 

SI 
Y
I
M
 

‘aulsus 
zReMo[IyY 

sAyg-AjUeM} 
Y
d
o
o
x
e
 

‘aATeA 
J][SUIS 

‘
p
u
n
o
d
m
o
s
 

W
a
p
u
e
}
 

ae 
Jajjems 

pue 
Ajoedeo 

s}}eMolIy 
oAy-AjUaAaS 

JO 
soulsuy 

*Surpling 
jeay 

0} 
pasn 

Sulaq 
jsneyxe 

oy} 
‘saulZuea Z

u
r
s
u
a
p
u
o
d
-
u
o
u
 

‘Zulj10 
-J[98 

‘oryemoyne 
‘pseds 

ysiy 
‘[eyWOZLI0Y 

UO 
paseq 

A
J
B
U
I
Y
e
U
I
 

UIBE}s 
JOJ 

$ISO9 
[[V 

‘yueld 
jo 

Ayrovdeo 
pozes 

spenbs 
peo] 

yeeg 
*[aaivq 

tad 
spunod 

9
f
f
—
p
u
n
o
d
 

sad 
S}IUN 

[VULIS} 
YSIiIg 

OSg‘gI 
Jo an[ e

A
 DYLIO[¥O 

Sutaey 
janj 

[10 
uO 

peseq 
soinZy 

[
|
 V 

‘syuvid 
Ja][ems 

Joy 
s
p
u
n
o
d
 
022 

4
1
M
 
p
o
r
e
d
m
o
o
 

se 
sapuryAd 

durnd 
ur 

‘Jamodasioy 
pezeorpul 

Jed 
s
p
u
n
o
d
 
o$1 

Zureq 
uoijduinsuoo 

mvojs 
‘s}uejd 

1a81K] 
10; 

parreysut 
sduind 

pasj 
[vormou0da 

s10m 
0} 

enp 
OZ1'1I 

pus 
Pg1' I UseMjoq 

sDUDIaHIG 
‘232 

‘aveyeol 
‘uorjerpel 

‘stouing 
[to 

‘sduind 
|10 

‘sduind 
poay 

A
q
 
pasn 

ulee3s 
sapny]o 

-UI 
auIZua 

UleLI 
UO 

UIea3s 
p
u
n
o
d
 
Jad 

uorjviodeaAd 
yuatrammbe 

Zurai3 
9 ‘oN 

U
N
I
N
[
O
D
—
S
H
L
O
N
 

| 

LoS" 

3 
i 
£3673 

| 
} | 

Z1Z‘1 
|
 
£g° 

9°16 
| 

f€9'z 
£6" 

| ‘b
el
: 

66
° 

Lg
g°

o 
j
o
 

Lo
l 

gg
i'
z 

jo
ob

: 
f
o
l
 

ov
e:
 

6g
r-
 v9

f 
° 

o9
$*
1 

jo
LZ

: 
0
0
6
"
 

*L
6 

pf
z-
z 

‘P
EL
 

1 
0
°
9
8
 

|
 

69
6°
 

: 
P 

“$
6 

‘z
or

'€
 

|
 

o1
'1

 
\c
oo
-z
 

|
 

o'
ZZ
 

|
 

Nn 

zi
 

|b
eZ
 

O'
SL
 

|
 

6
9
¢
°
 

i 
; 

: 
. 

“
1
6
 

| 
5 

, 
v
r
°
 

| 
: 

“
p
L
 

| 

So
S:

 
big" 

‘0 
|
 

9°£6 

na 

= 

- 

ge" | OF" 

| 
ov" 

oe 

1¢° 

I 

vi’! 

SI-1 I I 

6g0°z 

098 °z 6f°1 

Lig’< 

| 

2S- 

eee" | 96° 

Ig
S*
1 

Ig
Z’
I 

0
0
g
 

"I
 

o
l
1
‘
z
 

jo
zS
-z
 

L£
So

°¢
 

00
6°
? 

* 
~» 

COMMM DM 

COMM A 

ON ae 

} 1B}0.L 
“Sue UT—aueg 

Jag SL‘o$ ye Jong 

TBO, 

TeI0], 

1307 | 

jew] 

> 1noy 
q 

B1vyD 

$ 78 Jeng 

WA pus 

“ §}laD Ul— Lg Janog 
pue Surysry 

‘WRid Jomog 

WRI Jomog 

eu) posta 

_ | pus 3uyy sy] 0) ajquesivy 
-WVMoly Jed sasuadx 

‘yue|d Jamog 

ZivyD nox 
adxit 

’ $}U9D Ul—pricg 

BivyD snoy] 

J.cyD nod 
adx 

dX SL°oF 2B [ONT 

“Vesolly dod 

unysry oj 21qe 

*yuel|d Jaaog 

qari d Jomo 

*yUv|d Jomacg 

|-aZivyD jearieg Jaq oo’ 1g ye jan) 

“$}09) Ul—jUeId 

Buyjysy’] 0} 2148 

sam0g puve Buynysry 0} aqe 

* $JUID Uy—easseg 

sasucd x3] 

0} 21qR9 

Jaq oS of 78 Jany 

“SIU Ul—la1eg 
42,1 oS of 7B JON 

“Syed Ul[—jaieg 
|1ag oo I$ 7B Pony 

** $]aD Ul—]eticg 
4aq oorg$ ye Jens 

el 

By] 07 91482. 
-WUMOUIM 19d 

‘*smORIpuoD ZuyjeredoG 
HO JO Jasseg Jad SINOH-WEVMO]y 
| 

| 

‘ suonIpucD Zuyje1edo 

*$]09 Ty—1n0 
yae|d Jomog pus 

0 JO jouw” Jad SINOH-HVMOITY | 

Pics eGips,’] 0} ajqvasseyy sno 
“Veav[Iy Jaq sasuadxy 

‘“$]I9D Ul—1NOF-YVMO[Ty Jag 

|puv SuryyZy’] 03 ajqvasiryy snoy 
|-JVMOlIy Jaq sasuadxy [RIO] 
| 

-aZr1ByD }JBMOTIY Jog Jaze M pus 
lsayddng ‘soqv’] ‘sa®ivyD pexti 

INOPF-WVAO|Iy Jed 19 

-2218yD [PVG Jaq Oo’! 

jsayddng ‘soqe 

|-78MO]Iy Jaq sesu 

pue 3uryys’] 0, a1qQue 
|-BMO[IM Jed _ sesu 

pue 3ui343r’] 0} ajqve. 

pure Zuy 

uelg Jamog pus 

\Jo. 

4
o
o
"
,
7
 

pe
o’
y 

Aj
 

i
v
a
A
 

40
}2
u,
1 

pv
o’
y 

a
a
i
n
5
 

4
0
3
9
8
4
 

pr
o’

y 
A
l
1
B
3
 

A
 

v
o
 

**
**

**
10

}9
¥q

 
PB
O’
] 

a
a
i
n
y
 

“
I
V
D
 

‘
O
D
S
I
D
X
N
V
U
A
 

N
Y
S
 

“S1B]]0q UI—jJULv[d Jemog pue 
Suny] 0} ajquassvyD Joqe’] jenuuy yN 

| 
O1
9'
ZI
 

98
8'
8 

gz
l‘
g 

6z
9‘
S 

| 
ple‘b 

|
 o62°¢ 

vir'e 

Sop‘z 
9£6'1 
S
o
S
‘
 

| 
€g
r‘
r 

$ “gae]jod Uy—jwrLLT J2a0g pus Zayysyy 
0} 21q 82. Zivy>D saZivy ) pexia [enuuy yN 

. 

¢ 
| 

oo
 

‘z
1 

oo
$6
01
 

g'
fz
I 

OL
1'
1 

6
g
\
o
G
e
 

o$
1°
6 

oo
$*
ZL
 

\9
°6
11
 

|o
Z1
° 

S-
Lg
io
oe
 

o$S‘9 oof *gs oli° $ Lgloor OOI 

oS! 

lott“ 

|S-Lgles 

rer" 

Sg 

7 

bg" 

Sg 

- 

SgiSZ Sgios SgiSZ 

o
o
g
'
S
 

oo1‘6P 

oz$‘¥ 

ol
1‘

1 
|S
°Z
g 

oob‘Le 

oS f*e 
o
o
$
 
‘z= 

o$
6‘
z 

oo
f 

‘z
 

oo
g‘
I 
o
7
r
t
 

oo
F'
t 

oS
o'
l 

006‘9z 

0
0
g
 ‘oz 

o000'L1 
oo0$ ‘E1 
ooS‘o1 
ool‘L 

eae: 

iPgr: Psi Yor" bgt 

ee. i se ae | 

REE 

| Hy 

odeay 

* ques q—s107yrI9 
) pure aulZuy jo Aousoy peuiquroy « 

- 

““SsyiUyQ jo z9quinyx 

*Burpting Zunes 

auiZuyq 
jo 

a
d
A
y
 

“-qurlg samo pus Bet 
j-yeay ‘Buyysy’] JO SOD FAA [CIOL 

*“spuno,{—aulsuy Urey Weds 

SYBAOTTM—SNUA JO azig_ 

10} JUB[q JO }SOD szeMI}xXoI 

punog Jaq _21z JV PU MOI T1O}7;BI 

ssvjjod 
UI 

I
V
I
 

JO HOD 
Itoh 

2IL—!O JO [Pseg Jaq SiNOH-VMO[Y 

“1.2 

“"SATBA 
2[3uIg 

‘
p
u
n
o
d
m
o
y
 
m
e
p
u
r
y
 

“******SarBaA 
I
n
o
 

‘sepurfAD 
e
3
u
I
g
 

“
S
A
B
A
 
B]3uIg 

‘
p
u
n
o
d
m
o
y
 
m
a
p
u
r
y
 

"******QaTBA 
a
n
o
 
‘saputAD 

a 3
u
I
g
 lo

z 

o
o
o
!
 

“
e
r
e
 

. 
*
"
*
S
A
T
B
A
 

o
o
l
 

taj3uig 
punodmoy 

woepury 
JO 

PATVA 
I
N
O
 

‘sepur[AD 
a
Z
u
i
g
}
o
o
$
 

oor oof oSz 

“*QA[BA 
B[ZuIg 

‘
p
u
n
o
d
m
o
y
 
m
a
p
u
e
y
 

coz 

"
9
A
 
BA 2[3UIS 

‘
p
u
n
o
d
m
o
y
 
mepuvry|oS1 

*QA[BA 
a
B
u
I
s
 
‘
p
u
n
o
d
m
o
y
 
m
a
p
u
e
y
 

“*QAILA 
a
S
u
i
g
 
‘
p
u
n
o
d
m
o
d
 
m
o
p
u
r
y
 

“*QA[TA 
a] 3uIg 

‘punodmoyd 
meapury, 

aaleA 
Uo sty 

‘
a
p
u
r
A
D
 
a
Z
u
r
g
 

c
o
l
 cs 

Zz 
wed jo azs S}JEMOIIM 

‘DXNI 
‘
S
H
U
H
A
N
I
O
N
A
 

‘
O
D
 

B
 
H
A
H
O
O
K
 

*D 
‘
S
V
H
D
 

*sjutod 
[BUIMI1I9} 

JSBOD 
S
Y
1
D
e
 

3B 
UOI}B[][BISUI 

UO 
paseq 

s}sO> 

“
S
I
N
V
'
I
d
 
D
O
N
I
C
 

A
D
A
T
O
—
C
G
U
V
O
R
H
I
L
I
M
S
 

L
Y
 
Y
N
O
H
-
L
L
Y
M
O
'
I
I
M
 

A
N
d
 
W
A
M
O
d
 

A
O
 
L
S
O
D
 
A
L
V
W
I
X
O
U
d
d
V
Y
—
A
K
O
N
O
S
A
 

L
N
V
'
I
d
 
A
A
M
O
d
—
O
%
 

A
I
A
V
L
 



July, 1905] 

acter of the load curve of any given plant is a matter of special 

determination and no fixed rules can be given governing this 

value. Load factor .4 would represent a very favorable condition, 

having a considerable elevator service for the day load as well as 

a fair amount of lighting for the night load. The buildinys on 

this Coast are usually between the two values given. 

Referring to Table No. 20, it will be noted that a plant having 

two fifty-kilowatt units, will develop power, based on oil at 75 

cents per barrel, ata rate in the neighborhood of 3 cents per 

kilowatt: hour, or less, depending on load factor. A plant of 400 

kilowatts capacity at the same fuel rates, will develop power at a 

net cost of from 1.6 to 2.6 cents per kilowatt-hour, depending on 

load factor, etc. In comparing the various net costs per kilowatt- 

hour, there will be noted slight irregularities, due to the fact that 

cost of power is not a continuous function of the size of plant. 

By referring to Table 19 it will be seen that the values given for 

the net cost of labor are largely responsible for these slight irregu- 

larities because of the fact that a given number of men are sup- 

posed to constitute the operating force for quite a range in size of 

plants, irregularities occuring at points where an increase is made 

in the operating force, etc. 

It would seem that the net cost of labor in very large plants 

should be very much less than in smaller plants, and while this 

would be the case in certain instances, it is generally a fact that a 

more rigorous system of operation is required in larger plants, 

necessitating a proportionately greater salary for the chief engi- 

neer, due to the more exacting service. This is unnecessary in 

many of the smaller plants where certain irregularities are toler- 

ated and where economies in labor are practiced that could not 

be countenanced in the larger plants. 

(Continued in the next tssue.) 

EUROPEAN GAS PRODUCERS. 

BY EMILE GUARINI. 

I—POOR GAS. 

LTHOUHG the question of ‘‘poor’’ gas may be of great in- 

A terest in America, the construction of gas producers has 

been studied there less than in Europe. Independently 

of poor gas, properly so called, we generally classify the following 

under the heading of poor gas—uncarburetted water gas, wood 

gas, mixed gas, mond gas, blast furnace gases, coke oven gases, etc. 

Water gas presents but little interest in connection with ex- 

plosion motors, as its production is more costly than that of poor 

gas, it being obtained by the decomposition of water vapor by 

means of incandescent carbonic oxide. 
Wood gas is obtained by the distillation of wood in cast-iron 

retorts. It is of special interest for the timber trades, as it 

utilizes wood waste. Mixed gas, which, theoretically, is richer in 
hydrogen than poor gas, must not be distinguished from wood 

gas, as in practice its method of production is absolutely identical. 

Mond gas is made by means of smith’s coal in blast gas pro- 

ducers, the installation of which is somewhat complex. 

It is a matter of common knowledge what a great saving has 

been realized by the metallurgical industry through utilizing the 

gases of blast furnaces for feeding their motors. The average 

respective composition of these different gases is shown in the 

following table, which also mentions the composition of poor gas 

and of some samples of town gas. 

Of all these gases, poor gas is the most interesting because, 

although possessing but an unimportant density combined with 

sufficient caloric power, it is the easiest to produce. 

Gas 

| Water Wood| Mixed] Mond gales Poor oon London 

re 5 I 50 42 60 59 9 I 
oo Se ae 50 44 20 29 2 9 40 48 
CNS 6 bet e é% 40 29 20 II 24 25 4 4 
Geek eescee 4 11 7 16 12 5 a oe eres 

cies e a gs\e I 15 3 2 2 2 44 42 
Caloric Power.| 2400 2900 1300/1400} 950 SA Acta tu owes o0 
Weight of m’ ..0.6800.824 1.05 1.02) 1.30 1.10 
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The caloric power of 1100, indicated for poor gas, is frequently 

exceeded in modern gas producers, and occasionally 

1400, the value quoted for Mond gas. 

Poor gases in general may be used for the same purposes as 

town gas, but their principal application is for feeding internal 

combustion engines. 

amounts to 

II— FUEL. 

The most suitable classes of fuel for gas producers intended for 

driving engines are those which do not fall away into dust when 

exposed to heat, which give but little ash and no fusible cinders 

(slag), and which contain no sulphur. 

anthracite are the best fuels. 

Hence coke, wood and 

Wood has the drawback of being 

expensive, as is frequently the case with coke which contains sul- 

phur, gives a fair quantity of cinder, but on the other hand, ad- 

mits of the use of very simple apparatus. Anthracite is the fuel 

par excellence, but by this we do not mean to say that the use of 

all other poor end bituminous coals and lignites must be excluded, 

although they are attended by the drawback of caking, which can 

only be broken up with the fire irons, proyided the gas producer 

be of strong construction. Generally speaking, bituminous coals 

are only used in apparatus used for high productions. Sulphate 

of ammonia is a sub-product of these apparatus. A very import- 

ant problem to be solved would be the construction of a gas pro- 
ducer with reversed combustion and capable of utilizing peat. 

Coal of the fine and so-called ‘‘through-and-through’’ variety 
could also be used with advantage, but the solution of this prob- 

lem was attended by numerous difficulties, as it was necessary 

either to not obtain tar or else to get rid of it, and it was also 

essential to prevent clinker formations. Two of the principal 

solutions proposed are as follows: The first uses highly bitumin- 

ous coal which does away with the tar productions that are col- 

lected and used as a bye-product in the case of large installations. 

The second decomposes and transforms the volatile products as 
much as possible. The first system is applied to Mond apparatus, 

and the second to Deschamps gas producers. 

A serious competitor of the poor gas motor, and also of the gas 

producer, is the petroleum motor which has been developed 

greatly in America. Let us give a few figures in this connection, 

taking close burning coal at 25 francs per ton. A fifteen horse- 

power motor consumes per horsepower-hour 0.450 kilos of coal, 

thus the expenses for a working day of ten hours would be 0.025 

x 10X15 x 0.45 = 1.69 francs. An apparatus of the same power 

using lamp oil consumes 0.400 litre per horsepower-hour. 

In order that the costs of supply may be equivalent to those 

obtained in the first engine, it would be necessary for the price of 

I francs 69 _ 
liquid fuel to be =.029 francs. These are eloquent 

IOXI5xX0.4 
figures. 

The Deschamps gas producer, of which we give a fuller descrip- 

tion further on, has been used for some very interesting experi- 

ments in connection with fuel. Mr. Deschamps successfully em- 

ploys liquids, even of a very bituminous nature and containing 

much water. Provided ignition be undertaken with all the requi- 

site precautions, the gases-produced, even when roughly purified, 

may be used without danger for motors: furthertuore, when once 

the working has become regular, it has been possible to pour back 

into the generator the tar which had been produced due to defec- 

tive ignition. Hence the possibility of using bituminous schist 
and other similar fuels. 

Raw peat has also given some interesting results. It yields a 

peat coke which may easily be removed by the hydraulic joint. 

The same success is obtained with a coal containing up to 23 per 

cent. of fusible cinders. Mixtures of tan-waste and fine coal, even 

of bituminous coal containing 60 and 70 per cent. of water and 

coke, smith’s coal, schistous anthracites, coal dust or culm from 

locomotive fire-boxes, have also given satisfactory results. Mr. 

Deschamps, who is an expert in this matter thinks that by modi- 

fying certain mathematical laws, he will be able to use the very 

finest coals. This engineer has also thought of using mixtures of 

ordinary coal and night-soil. Besides the destruction without any 

expense of these latter, the process would offer the advantage of 

providing a sensible fuel apparatus and would render useless t 
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addition of steam to the air by doing away with the boilers, which, 

under a more or less disguised form, are to be found in ordinary 

gas producers. 
II—GAS PRODUCERS. 

Gas producers may be divided into two classes—those which 

work under pressure, and those which work by suction. Pressure 
or blast gas producers have the advantage of giving better washed 

gases, but in Europe they are regarded as being somewhat more 
dangerous to use than suction generators. The best known gas 

producers of this type is the ‘‘Dowson’’ apparatus which uses 
anthracite or Welsh and Pennsylvania close burning coal. With 

these fuels the engine or motor, when running empty, absorbs 

40 per cent. of the weight of the fuel consumed under full load, 
or twice more than with town gas. In order to facilitate the de- 

scent of the fuel into the retorts, it is advisable to use screened 
coal free from dust and in lumps of about the size of a nut. 

The installation of the Dowson gas producer necessitates the 

erection of special apparatus for refrigeration, washing, purifica- 
tion, etc., and also of a boiler for feeding the generator, and of a 

gasometer for colleeting the gases under pressure. This type of 

apparatus thus comprises a generator, a compressor for blowing 
in the mixture of steam and air, scrubbers, purifiers and a gas- 
ometer. The generator is formed of a cylindrical, or conical and 

vertical, fire-clay retort; a metal jacket protects it on the outside, 

and in Europe a layer of sand is placed between the outer jacket 
and the retort itself. The throat or top of the retort has a double 
closing arrangement which prevents the entrance of air during 
charging, this latter rests upon a grating forming the bottom of 
the retort and beneath which the injection nozzle opens. The air 
is generally heated by means of waste gas by the aid of the re- 
cuperator, and the steam injected is first superheated by passing 
through a coil placed in the generator under the furnace of the 

boiler or in the hot gas conduit. 
The injection is effected either by means of an injector or by 

the aid of a centrifugal or-rotary blower, or a compressor. The 

gases produced, on issuing from the generator, are at a very high 
temperature, which is used to heat the water for injection or gen- 
erate the steam to be blown in. They are afterwards washed by 
splashing or friction in water or the passage over an inert material 
irrigated with this liquid, next the gases are filtered through 
fibre, sawdust, vegetable moss, then purified, if necessary, by 
means of hydrate of lime, oxide of iron, or a mixture of lime and 
sulphate of iron. They are finally passed to the gasometer, 
which has also to regulate the pressure, assure the homogenous- 
ness of the mixture, and permit of short suspensions in the feed- 
ing. Some gasometers are so arranged as also to serve simultane- 
ously as washers. 

The ‘Simplex’ gasometer, that of Fichet and Heurtey, and 
the Gardie gas producer are only constructional modifications of 

the Dowson apparatus. In the Simplex gas producer the insuf- 
flation is effected by means of a fan or ventilator. That of 

Fichet and Heurtey is distinguished by a revolving base. That 
of Gardie is of the type of compressor gas producer which lends 
itself very well to the central production of gas required to feed 

a certain number of motors placed at a distance. Reversed com- 
bustion gas producers are the only ones which can be used with 
close burning, semi-close burning or bituminous coals; they de- 
compose the products of distillation by causing them to pass 
through incandescent fuel beds. They are interesting by reason 

of the nature of the fuel which they use, and they play a capital 
part in the generalization of the applications of poor gas. The 
principal models are the Riche, Thwaite, Duff and Deschamps 
types. 

In the Riche gas producer the gas, obtained by the distillation 

of a mass of fuel, is caused to pass through another mass in a 
state of incandescence. The principle hereinbefore. indicated, 
which is that proposed by Ebelmen, is thus realized, but cor- 

rectly speaking there is no question of reversed combustion. It 
is just the same with the Thwaite gas producer and with that of 

In this latter the products of distillation are the Duff type. 
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sucked up and blown in under the grate. In the Thwaite gas pro- 

ducer there are two receptacles playing alternately the role of a 

distilling and reducing vat. 
Unlike the apparatus described above, real reversed combus- 

tion is secured with the Deschamps apparatus and in other types 
of the same kind, such as the Fange and Chavarion gas producers. 
In principle the method of operation is as follows: The air is 

blown in at the upper part of the vat; it traverses the whole of 
the fuel bed and causes a distillation, all the volatile products 

whereof it carries along with it. At the lower part, in the incan- 
descent zone, there take place the chemical reaction which re- 

moves the tar, etc., from the gaseous mixture. 

For the utilization of wood and timber containing when felled 
from 20 to 40 per cent. of water, the Riche combustion or distil- 

lation gas producers are used. The combustion type is used when’ 
it is desired to use the wood waste of timber yards, etc: 1.8 kilos 
of such materials as shavings, chips, sawdust and the like contain- 

ing 30 per cent. (or as much as 60 per cent.) of water, will suffice 

to produce the gas unecessary for the development of one horse- 
power-hour. 

The apparatus comprises a gas producer formed of two distinct 
elements; the generator properly so-called, in which the com- 

bustion takes place, and the reducer in which there is effected 

the reduction of the carbonic acid, the formation of the steam 

and the trausformation of the hydro-carbons. The generator is 
surmounted by a hopper; its grating is oblique, with stepped fire- 
bars, and it is provided with a groove or channel in which the 
hydrogen producing water flows. The gas passes through a 

flue at the level of the grating to the reducing column, which is 
filled with coke. This material is brought up to the incandes- 
cent state by the gas itself, and its consumption is not consider- 
able. When using wood in the shape of logs or billets it is best 

to use the distillation type of gas producer. 

Gas producers of the distillation type are generally grouped in 
a gas furnace which comprises several elements in one and the 
same masonry work foundation. Each element consists ofa ver- 

tical cast iron retort resting upon a cylindrical foot and heated 
up to 90 degrees by means of a central furnace fed with coal or 

wood waste. The wood is fed into the top of the retort, and the 
gases are distilled; freed from tar and collected in a hydraulic 
condenser after passing to the blast device and plunger. One 
kilo of wood yields 700 to 800 litres of gas having from 3000 to 

3300 calorics, and leaves a residue of 200 grains of charcoal. The 

distillation requires 400 grains of coal or one kilogram of wood, 

sawdust or other waste. 
Another system of gas producers, for which that of Otto Deutz 

may be taken as an example, uses lignite, peat and like fuel, 
which, being too compact, coyld only be used with difficulty for 
suction gas producers. If it be borne in mind that with an or- 
dinary steam engine and boiler four kilos of lignite of 2400 cal- 
orics would be required to produce one horsepower-hour, whereas 
with the gas producer the consumption of peat is 1.5 kilos, then 
it will at once be obvious how advantageous the latter system is. 
It should, however, be noted that when running light the motors 

absorb 50 per cent. of the normal weight of charge consumed. 

The blow, which should be regulated according to the lignites 
used, is most often effected by the aid of a Roots ventilator under 
200 to 700 milimeters of water. 

In the pressure gas producers the air requisite for combustion 

is injected under pressure and the gases generated must be stored 

in a gasometer. The plant is, therefore, always fairly compli- 
cated as, in addition to the gasometer, apparatus is required for 

the production of the draught and also for cooling and washing 
purposes. The location of these accessories, and the costs of sup- 
plying them form a considerable item of the working expenses. 

On utilizing the suction produced by the working of the motor 

itself the plant can be greatly simplified. All blast apparatus 

can be dispensed with, thus effecting a saving of from 15 to 30 
per cent. of the total amount of coal used. This at once renders 
apparent the superiority of the suction gas producer in compari- 
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son with blast apparatus, and affords an explanation of the 

favor the former have met with in European industry. With 
anthracitic coal of 7500 to 800 calorics per gross kilogram, the 

consumption per effective horsepower-hour does not exceed in 

good apparatus from 350 to 400 grammes of fuel, whereas it 

amounts in general to 450 to 550 in the case of blast apparatus. 
Anthracite coal, in pieces of the size of a small nut, is the fuel par 

excellence for gas producers; but coke and charcoal also give 
satisfactory results. Metallurgical coke, however, contains sul- 

phides which, with steam, can form sulphuric acid which would 
cause the rapid deterioration of the apparatus. Hence coke can- 

not be used if of the metallurgical kind, but gas-works coke is 

very suitable; with fuel of this kind, of from 6000 to 6500 calorics, 

the horsepower is obtained at the rate of 500 to 600 grains. 
As already stated, the installation of a suction gas producer is 

simpler than that of one of the blast type. Its principal parts 
are the generator, the vaporizer, the superheater, the scrubber, 

the purifier and finally the motor. All these organs are of sim- 
ple construction, and do not present any mechanical difficulty. 

As the principal types are enumerated further on we will con- 

tent ourselves with naming their characteristic features. In the 

Winterthur gas producer the body is of cast iron with asbestos 
joints and the door of the box is of the valve type. The closing 

of the release tube is of the double valve type. The vaporizer is 
replaced by an air reheater and by an air and steam superheater. 
This latter is fed with a water drop feed arrangement, the water 

falling upon the wall, where it is turned into vapor. The steam 

is carried along with the already heated air into the reheater, a 

second compartment of which is traversed by the gases from the 

hearth. This arrangement is intended to reduce the consump- 
tion of water to the minimum. 

The Widenfeld gas producer is composed of a cylindrical body 

of iron plates bolted or rivetted together. The grating rests upon 
the support of the jacket and the ash-box also forms a water 
tank. The vaporizer is of the partition type, and it also plays the 

part of a dust collector, being provided at the base with a tube 

dipping into the water due to the irrigation of the scrubber. 
The ash-box of the Otto Deutz gas producer also formis a water 

tank, similar to the preceeding type, but it is provided with a 

tap fastening and upon the escape pipe there is arranged another 

fastening with a double valve. Auother characteristic feature of 
this generator is that it has an internal evaporation vat. The 
simple and compact vaporizer is formed of an annular vat of cast 
iron surmounting the generator and which is heated by the warm 

gases of combustion, but the drawback is that this vaporizer at- 
tains its normal temperature very slowly. It is composed of 

tubes within which water circulates, and the gases from the gen- 
erator are caused to pass round the entire length of these tubes 
by means of baffle plates. rs 
The double seated valve of the escape pipe is the first peculi- 

arity presented by the generator of the Benz gas producer. The 

vaporizer is within this apparatus, and the dust chamber is made 
with a baffle plate at the lower portion of which there is a box 
for receiving purposes. : 
The Kiderlin gas producer is of remarkablesimplicity. It uses 

chiefly close burning coal. Two of its characteristic features are 
the grating, which rests upon a lining plate, and the distributer 

for the water, which, while being free from delicate parts, insures 

perfect and automatic regulation and fully guarantees the pro- 

duction of gas of the maximum richness. 
The Koerting gas producer uses anthracite or coke, and is 

either of the suction or pressure type, but the latter type can be 

used for suction without modifications. The body is of cast iron 

in the small models, and of wrought iron in the larger types, with 

a fire-clay combustion chamber. The vaporizer is on the outside, 

and is tubular in form, it is also of cast iron and is heated by the 
gaseous products. The apparatus is provided with a ventilator 

adapted for high outputs in such a way that, as already stated, 

the gas producer can be used either with suction or with pressure. 

This is a great advantage on the score of cleaning and regula? 
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tion. The ventilator is placed immediately after the scrubber, 
and it acts on the suction principle. 

The Campbell gas producer and scrubber are composed of steel 
plates rivetted together, and the vaporizer is situated in the up- 
per part, which carries a hopper. It is heated by the gases pro- 

duced, and two doors give access to the grating. 
In the Taylor gas producer the cylindrical body is made of cast 

iron, and it has no grating or fire bars. The cinders collect in a 

cone at the bottom and keep the coal in position. The ash pit is 
provided with drawn plate doors. The vaporizer is on the out- 
side; it is composed of three compartments separated from each 

other by means of tubular sheets which comprise the tubes 

through which the gases pass, the whole group being imersed in 

water. It constitutes a cylindrical body placed laterally on the 
upper part of the former. 

The cylindrical body of the Bollincka gas producer is partly of 

sheet iron and partly of cast iron. The ash pit forms a water 

tank, and it is provided with an obturator on the inside fitted 
with a valve, and it is movable like the hopper. The gas pipe is 

closed by means of atap. The vaporizer is formed of Field tubes 
which give a rapid production of steam, but these tubes rapidly 
get furred. A water tank, fed with water from the scrubber, 
serves as a dust collector. 

The Lencauchez gas producer is characterized by its jacketted 
geuerator having in its lower part, which is the most subject to 

stress, an annular piece moulded from fire clay. This apparatus 
also has no fire grate. 

In the Benker gas producer the gate is composed of a rotary 

cylinder carrying a metal comb and provided with projections 
cast onto the cylinder. The projections carry along the pul- 

verulent ashes, whilst the adherent cinders are detached. The 

door of the ash pit is on the slide principle. 
The body of the Pintsch gas producer is of skeet iron rivetted 

or bolted together with a grate resting upon a lining plate placed 

in the jacket of the ash pit; this latter is provided with a special 
door. The vaporizer is on the outside and is somewhat similar 
to that of the Taylor gas producer, one single tube, in the interior 

of which passes the gases. In the same way the dust box is 
similar to that of the Benz gas producer. 

The three types which combine the chief improvements of the 

preceeding ones are the Riche, Pierson and Deschamps types. 
Of the Riche apparatus there are two systems, the first, of which 

there are also two types, is used for wood, while the other is a 

double combustion auto-reducing apparatus. The first type of 
apparatus yields by distillation or combustion a gas which’ is 
equal to town gas, and which can be put to identical uses. For 

fuel there is used blocks of wood, peat, olive husks, and any kind 

of organic waste. The second system acts either by pressure or 

suction with any kind of fuel. It is composed essentially of two 
cylindrical vats connected with the lower portion by means of a 

horizontal rectangular section flue. One of the vats is that for 

the combustion, properly so-called; it has a grated hearth upon 
which the fuel is charged through the upper portion which is 

provided with a hopper. The gases resulting from the combus- 

tion pass through the flue into the second column where they 

encounter a layer of wood or coke; this second column is that in 

which the reduction takes place. This flue is provided with an 

airinlet. The distilled products, favored by the high temper- 
ature produced by the secondary combustion, become partly de- 

composed, the operation taking place in the second column. In 
order to enrich the gas water is caused to enter the ash pit, unless 

sufficient water is already contained in the fuel used. The ap- 

paratus through which the gas afterwards passes are just the 
same as in the other systems. The scrubber is formed of plates 
and also comprises a moss filter. There is generally an anti- 

pulsator, that is, a gasometer of small size, between the gasome- 

ter and the motor. The advantage of this arrangement is that 

combustion only takes place over a small range and does not 

cause the production of large clinkers. The fuel used is either 

anthracite (450 grains per horsepower-hour), close burning coal, 
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smiths’ coal, peat, lignite, coke dust, (800 grains per horsepower- 

hour), wood waste, shavings, olive husks, almond shells (1500 to 

1900 grains per actual horsepower-hour), etc. 

The Pierson gas producer, old blast type, is of somewhat high 

price, due to the special cleaning and washing apparatus of an 

excellent type which they comprise and which the constructors 

have preferred to keep up with a view to assuring the produc- 
tion of a suitable gas that will not deteriorate (as happens with 

less expensive apparatus) either the piping or the motor. The 

first organ is an ordinary boiler of good gauge and with a regular 

production. Superheater is placed beneath the grate. The 

scrubbers, both physical and chemical, are of large surface, and 

the plant also comprises a large gasometer. The Pierson gas 

producer is intended especially for close burning coal. Experi- 

ments made in 1904, under the control of the French Societe 

Technique du Gaz, have shown, however, that it works equally 

well with coke, The plant tested was of thirty-five horsepower 
and comprised, (1) a gas producer with almost vertical fire bars, 

around which a Kvertiug injector sent steam aud air into a space 

closed by a vertical partition; (2) a barrel; (3) a refrigerator; (4) a 

coke column; (5) a chemical generator; (6) a gasometer. It was 

possible to make very good gas for driving engines with coke 

waste. containing more than 15 per cent. of ash. In the newsuc- 

tion type, which is used for eighty horsepower engines and more, 
the plant is simpler and cheaper. Generally speaking the gen- 

erator has no grate, the fire being stirred up by means of a special 

device. The fastening of the ash pit is of the tap type. The 
vaporizer is at the base of the generator and on the inside. It is 
formed of an annular vat and the escape is controlled by means 

of a mechanical arrangement controlling the suction. The 

Pierson gas producers are generally used with Crossley engines 

which are especially suitable for driving dynamos. 
The Deschamps gas producer is of the inverse combustion type 

to admit of the use of close burning coal, and any kind of smiths’ 

coal, and working by pressure or suction. It consists of a cylin- 

drical fire-clay receptacle with recuperator, topped by a cast iron 
hopper, surrounded by a layer of some material that will not con- 

duct heat, and enclosed in a very impermeable sheet iron jacket. 
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The grate, which has inclined bars, rests upon a special device 

by means of which it can be shaken so as to break up clinker, 
etc. The receptacle is open at the top at two or three places and 

in the middle it is provided with a pipe ‘protected by a fire-clay 
sleeve. The base or sole is of W shape to admit of the separa- 

tion of the cinders and of the charcoal which falls into a water 

tank made of cast iron. 
In the more recent types it is made of cast iron and fire-clay, 

and has not this special form—or better still it is made of sheet 

iron. The recuperator is intended for cooling the gases which 

impart their heat to the air and to the steam admitted thereto at 

the top for feeding the generator. Though the first types were 

of somewhat complicated form, it is now very simple, consisting 
of a tube of thick sheet iron joined to the plateau, which is made 
perfectly tight by an hydraulic joint, the liquid of which at the 

same time plays the part of a refrigerator. The gas producer 

just described is the Deschamps inverse combustion apparatus, 
but there is also an older type using the direct flame system. 

The Siemeus gas producer is the premier of all gas producers, 

and the one from which the Dowson apparatus itself is derived. 

This apparatus is described in all chemical works. It is of great 
simplicity and presents great advantages. Its chief use has been 

for heating furnaces, and it is one of the few apparatus enabling 
expansive coal to be used, but generally close burning or smiths’ 

coal is used. 

Instead of classifying gas producers into suction and blast gas 
producers, as has been done, they may be divided as follows: 

(1) Distillation gas producers: Riche, Densmore, etc. 

(2) Water gas producers: Quenot, Tessier, Strong, Goodyear, 

Lowe, Strache, Pintsch, Kramers, Aarts, etc. 

(3) Siemens-Dowson gas producers: Siemens, Dowson, Pierson, 

Tangie, Duplex, Wilson, Wood, Crossley, Benier, Taylor, J,en- 
canchez, Genty, Gardie, etc. 

(4) Inverse combustion gas producers: Loomis, Kitson, Fichet, 

Heurtay, Deschamps, etc. 

(5) Two receptacle gas producers: Thwaite, Baldauff, Riche, etc. 

After these there come the special classes of gas producers such 

as the Mond and the Duff apparatus. Although we have des- 
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cribed a type of each of these gas producers, we think we may 

add a few general details as regards twin receptacle gas produc- 

ers of the inverse combustion type. 
The object of inverse combustion is to decompose the volatile 

products so as to admit of the direct use of the fuel, there doing 

away with evaporation either totally or partially. In an ordin- 

ary gas producer these products are mixed with the poor gas and 
it is difficult to separate them therefrom. In the inverse com- 

bustion type of gas pr. ducer, where the gas circulates from the 

top downwards, the column of fuel can be considered as divided 

into four zones of variable thickness; these are, commencing at 

the top, the distillation zone, the combustion zone, the reduction 

zone and the zone of inaction. 
In the first the fuel is distilled by contact with the second; the 

products of this distillation on traversing this latter become 

ignited, and are reduced or decomposed in the third, which is 

thicker and formed of glowing coke. In the latter, which opens 

into the ash pit, the temperature is lower and no reaction takes 
place. At first glance this arrangement appears to be the most 
advantageous, but it has the drawback that the cinders are not 

produced at the bottom of the generator, but at the top; on de- 

cending they carry unburned and not always easily recuperated 
fuel along with them, thus causing waste. This led to the cause 

of two receptacle gas producers, admitting of the use of coal con- 

taining much tar, shale, etc. The Thwaites and Riche gas pro- 
ducers may be regarded as representative types of these latter. 
In these twin body gas producers, one of the bodies is used for 

the primary phase, for direct combustion, and the other is em- 

ployed for the inverse combustion, 7. ¢. the decomposition of the 

distilled products. In the second phase the direction of the 
make is reversed and so on adsequitir. The working of the 

vanes or blades is a drawback which it has been endeavored to 
avoid by maintaining the circulation of the gases in an invari- 

able direction. But the results obtained are not very satisfac- 
tory; the reduction column cooled too rapidly, thus necessitating 

the direction being changed frequently. These reversals are not 
without having an influence upon the composition of the gases 

produced which do not remain homogenous. The solution is 

nevertheless much more preferable from the special point of 

view we have adopted, and to the arrangements adopted in the 

Lencanchez and Genty gas producers for instance. In the Len- 

canchez apparatus direct combustion is used, but the gases are 
collected at a very low level in the combustion column and brought 
up to red heat. They are therefore obtained at a very high tem- 
perature, and this constitutes a drawback excepting when it is a 
question of heating a furnace. 

In the Genty apparatus the gas for distillation traverses not 
only the warmest parts of the furnace so as to reach the gas in- 
take, but it is conducted under the hearth and even traverses the 

combustion zone. We have already described the Riche appara- 
tus. We may say that in the Thwaites apparatus, which is some- 

what similar to the former, there is placed between the two 

bodies a broad brick conduit with alternated joints, which plays 

the part of a regenerator and supports the play of the fire caused 

by the introduction of the air made in the top of the second body 
so as to maintain in this latter a sufficient temperature. The 
gases which pass from the body to the other are also maintained 
at constant temperature. The hydraulic manipulation of the 
vanes or blades in the reversible type is very ingenious. In the 

reversion model, as in certain models the direction is never re- 

versed, the bodies are very high, the fuel bed has a thickness of 
four to six meters and they are connected by three conduits at 

different heights. : 

IV—POOR GAS MOTORS. 

Modern industry has witnessed the development of a great 
rivalry among different types of motors, which is as interesting 
as itisimportant. The time has passed when the constructor’s 
sole aim was to produce an apparatus capable of supplying high 

power. The question of output at present dominates all others, 

and all efforts are now directed to produce engines which will 

THE JOURNAL OF ELECTRICITY, POWER AND GAS. 267 

utilize the energy at disposal to the best possible advantage. 

Owing to the variability of the power which they absorb, wind 

motors, the use of which might have been economical in many 

cases, have only been applied in a very few instances, and it is 
hardly possible that their use will become general. The draw- 
backs of these engines are too well known to render it necessary 

for us to deal with them. The cost is also well known which is 
necessitated by hydraulic installations. Water turbines can 

hardly be used unless it be under special conditions, and this is 
only the case where the configuration of the ground renders 

means of transporation of fuel difficult, so that it then becomes 
best to have recourse to hydraulic power whensoever such is 

available. Unfortunately Nature has been somewhat parsimoni- 
ous in endowing many localities with this source of energy. 

Another reason which enables hydraulic apparatus to be dis- 
pensed with is that the development of the plant in view is not 
always in proportion to the size of the works that would have to 

be erected for the purpose of catching up and storing the neces- 
sary water. 

It is chiefly between the gas and steam engine that the struggle 

appears to be going on, and without siding with those engineers 

who predict the defeat of steam, we think that, despite its con- 
struction, its upkeep and more delicate regulation in general, 
the gas engine is a most serious rival to the steam engine. In 

the present state of affairs its victory depends solely upon the 

nature of the fuel which can be used in each different region. 

The thermic output of the gas engine is much superior to that 
of the steam engine; while the best engines of this type do not 
exceed Io per cent., gas engines generally attain an output of 20 

per cent. 

The most vital importance of the question lies especially in its 

decision when it is a question of selecting motors for use in large 
central electric stations. 

Due to the simplicity of its installation and the relative reduc- 
tion of the costs of installation and working, the gas engine must 
only give way before the electric motor, but it is undoubtedly 
superior to the steam engine, especially when it is fed with poor 

gas. Let us take for example the case of a fifty-horsepower in- 

stallation. If effected with a good steam engine of the Ridder 

type first costs will be incurred amounting to about 20,000 

francs. This expense will be reduced to 17,000 at most if a good 

gas engine be selected with a gas producer, while in addition to 
this there must be added a saving of fuel amounting to just one- 
half. 

But beyond a certain power, say 500 horsepower, this superior- 

ity becomes less evident. Large engines are, as a matter of fact, 

intrusted to expert engineers and stokers, who attend them and 

set them to work under the most favorable conditions. Further- 

more, in comparison with the gas engine, the steam engine has 

the advantage that it is backed up by the experience that has 
been acquired during nearly a century of practical work. 

The use of condensing, multiple expansion and then surer- 

heating have enabled a saving of fuel to be effected which no one 

dared to dream of about twenty years ago. 

On the other hand, the cost of the foundation and other work 

required for the installation are factors which must also be borne 

in mind. 

Some firms, however, have constructed portable and semi-sta- 

tionary engines, the output of which may be compared with that 

of the best ordinary engines. But, whatsoever their merits, they 

are only suitable for large central stations, and they can hardly 

be used for obtaining powers exceeding 200 or 300 horsepower. 

The steam engine has taken another form, viz., that of the 
turbine, of which there are now many types in existence. The 

turbine is an excellent motor for pressures of not much import- 
ance. A French engineer, ‘M. Rateau by name, has pointed out 

an application for turbines which is, through recuperators, des- 

tined to render important services in connection with the use of 

waste steam. 

This, however, is a special case of which there can be no ques- 
tion when it is necessary to create a large central station, 
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and for current steam pressures (which can alone come into con- 
sideration for these establishments) the qualities of the turbine, 
from the point of view of yield, are less demonstrated. Let it 
even be assumed that they are established; let it be assumed that 

the steam turbine is the equal, as regards yield, to the best types 
of compound steam engines with condensation and superheating. 
Would it be necessary then to conclude from that that it is super- 

ior to the gas motor? Because, like this latter, it only requires 
little foundation, produces but slight oscillation and is essentially 
adapted to driving electric generators. This would be forming 

too hasty an opinion. 
In Europe the gas engine is believed to be superior to the steam 

engine, on account of the simplicity of its installation and its 
lesser consumption of fuel; for these reasons its future is essen- 

tially bound up with that of the gas producer. It would seem 
that if there exists in the country fuel suitable for cheaply charg- 

ing gas producers, then the construction of these latter and the 

installation of poor gas engines may be recotmmended for any 

purpose and for any type of establishment. They need but little 
space, they cost less for fuel, while the quantity of water they 
need issmall. Asa matter of fact, even in Europe, where more 
attention has been paid to the poor gas question than in America, 

the number of electric central stations using gas engines is not 
very large, and if some constructors have been able to realize 
units of considerable power of as much as 1000 to 2000 horse- 

power, very many others have failed in their attempts, to the 
great detriment of poor gas. But most of the trials were prema- 

ture on the part of those who undertook them, and the trials 

made’ were often more rash than well thought out. In view of 

the more and more imperative necessity of producing cheap 
motive power, recourse was had to the use of special low price 

gases, which gave recognition to the advantages of high compres- 
sion and the increase in the piston speed. High pressure, while 
assuring a better dealing with the products of combustion, also 
permits of the use of apparatus wherein the explosive power does 

not exceed the average mean. Thus it becomes possible, with 
400 litres of mixture containing twelve parts of air and under a 
pressure of twelve kilogrammes, to realize the same amount of 

work with 500 litres of the same gas and eight parts of air com- 
pressed under five kilogrammes. 

It will, of course, be understood that it is essential to combat 
the increase in temperature that takes place in the breech of 

the piston and in the valves by means of an arrangement of these 
latter in a special manner, and also, if need be, by separately cool- 

ing the jacket of the piston breech and that of the cylinder itself. 
Special care should also be paid to ignition. The magnetic 

spark gives sufficient guarantees, but still better can be done. It 

suffices to provide the chamber with two independent ignition 

devices. In this way a perfect guarantee is obtained as regards 
premature ignition. But, while bearing all these advantages in 
mind, some peasons have not been able to turn them to account, 
because they thought that they could realize the utilization of 

high pressures without modifying the construction of their cylin- 
ders and without changing the compositions of their mixtures. 

Among these persons we must include most French, English and 

American constructors. German constructors have, generally 

speaking, been more wideawake and have adopted, for poor gas 
motors of the usual type, compressions of eight and twelve kilo- 
grammes and even more. 

Hence the thermic yield generally exceeds 20 per cent. in their 

apparatus, even in those of very powerful type; hence it is double 
that obtained with the best steam enyines. 

The principal types of gas motors used in Europe are the Tay- 

lor, Crossley, Fetu, Defize and Campbell type, generally of low 
power; there are also the Stockport and Cockerill, attaining as 
much as 500 horsepower, and the Koerting single-action, four- 
cycle motors of small and medium size; the larger types are of 
double action and on the two-cycle principle. Of this latter type 

there are specimens in existence of the high-pressure variety 

attaining 500 to tooo horsepower. Some have even been supplied 
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for powers of 1800 and 2000 horsepower. They are less cumber- 
some than those of other constructors who have recourse to two- 
and four-cylinder combinations. The Crossley engines have also 

been improved and 200 and even 1400 horsepower types are now 

built. 

We must not forget to speak of the Letourbe engines. Since 
1902 A. Witz, during some trials with a triplex, 300-horsepower, 

super-compression Letourbe engine fed by a gas producer built 
by the same maker, obtained the horsepower hour with 372 

grammes of coal (anthracite, from Auzin) containing 14.8 per 

cent. of volatile materials and 3 per cent. of cinders. 
The “‘Splendid”’ engine also merits some mention. This engine 

works at mean compression, but the surfaces in contact with the 

steam are reduced as much as possible. 
Although the quantity of fuel consumed depends as much upon 

the nature of the motor as upon the gas producers themselves, we 
have still thought it well to mention the results obtained. 

1. The electric station of the Tunis gas works. The station 

which supplies the current for lighting the European and native 
town comprises three Pierson gas producers of 150 horsepower 
each, feeding four electro-generating groups driven by a 160-horse- 

power Crossley motor. The fuel used is coke, all of which is 
obtained from the works themselves, as described in these col- 

umns heretofore.* 

2.. Water pumping station of the town of Bale. An installation 
of pumps with motors and Otto-Deutz gas producers showed a 
consumption, all losses included, of 750 grammes of coke per 

horsepower hour. 
3. The Dion-Bouton Works (Poteaux, Seine, France). A Pier- 

son gas producer of 300 horsepower feeds six forty-horsepower 

motors, each driving a dynamo for the supply of power and light- 
ing. Anthracite coal is the fuel used. The consumption amounts 
to 420 grammes per horsepower hour, including ashes, clinkers, 

etc. 

4. Thonwaaren-Fabrik (Embrach, Switzerland). Three Dow- 

son-Winterauther gas producers. This plant is not without pre- 
senting some remarkable features, and it feeds four motors which 
operate three-phase generators. After a continuous trial of one 

year’s duration it has been found that the consumption per effect- 
ive horsepower hour of coke or anthracite does not exceed an 
average of 461 grammes. 

5. The works of the Fives-Lille establishment. Two Letombe 

gas producers, using anthracite coal, supply poor gas to a 300- 
horsepower Letombe motor. The consumption realized during 

ten hours trial, made by M. Witz, did not exceed 372 kilogrammes. 
6. The Barcelona Tramways Works. The plant comprises three 

Fichert-Heurtay gas producers, each of of 200 horsepower, feed- 
ing three Crossley engines, two of 165 and one of 300 horsepower. 
These motors drive Thury dynamos. The consumption per hour, 
without deducting ashes and including the fuel consumed dur- 
ing stoppages, etc,, amounts to 735 grammes. 

7. The works of the Cassel (Germany) Electric Tramway Com- 

pany. One Pierson recuperator gas producer, the consumption of 
which is 659 grammes of Anzin close-burning coal per horse- 

power hour, ashes and clinkers included, is used for feeding three 
Crossley engines which drive some electric generators. 

8. The works of the Societe Glaciere of Paris, at Briche, St. 

Denis, Seine. A Pierson gas producer feeds one 165-horsepower 

Crossley engine. It is fed with Anzin close-burning coal. The 
output amounts to nineteen kilogrammes of ice per kilogramme 
of coal, whereas, with steam engines of the most improved type, 
it only amounted to from seven to eight kilogrammes with the 

same quantity of fuel. 

The National Electric Company, of Milwaukee, manufa¢turers 

of the Christensen Air Brake and Electrical machinery, is now 
occupying additional offices in the Old Colony Building, Chicago, 
and has moved the general sales office of the electrical depart- 
ment from Milwaukee to Chicago. 

THE JOURNAL, Volume XIV, page 480, December, 1904. 
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PERSONAL. 

Mr. W. S. Heger, whose name has been closely associated for 

years with the Westinghouse interests, has joined the Allis-Chal- 

mers Company, becoming assistant to the vice-president and 

general manager. Born in 1857 at Fort Simcoe, Washington 

Territory, then one of the fron- 

tier posts of the United States 
Army, Mr. Heger received his 

education both in this country and 

Europe, spending seven years in 
Vienna, Austria, after receiving 

the degree of M. E., at Stevens 

Institute of Technology in 1879. 
Mr. Heger’s business career began 

in the mechanical draughting 

room of the Edge Moor Iron 

Works. Shortly after this time 

the Edge Moor Iron Works took 

the contract for the construction 

of the Brooklyn Bridge. Mr. 

Heger was placed in charge of 

putting this work through the 

draughting room, through the 
shops and through the testing and inspection departments. 

In 1885 Mr. Heger went into business upon his own account as 

a contractor and electrical engineer and later became sales agent 
and constructor for the Edison Company for isolated lighting in 

the states of Deleware, Maryland, the Virginias and the Caro- 

linas. In 1889 Mr. Heger was sent to San Francisco as district 

manager for the Pacific Coast Territory for the Edison Company 

and for the Edison United Manufacturing Company. He built 
up the organization there which exists to-day under the General 

Electric Company and established a large and successful busi- 
ness. Owing to the serious illness of a daughter, Mr. Heger gave 

up all business in the fall of 1890 and remained in retirement for 
two years. Resuming active work in 1892 he accepted the place 

of general manager of the Wilmington City Railway Company, 

Wilmington, Delaware, and spent three years there re-building 

and operating the road. Returning to the Pacific Coast again 

in 1895, Mr. Heger became the district manager for the Westing- 

house Electric and Manufacturing Company with headquarters 

in San Francisco. He built up a strong selling organization and 

made a wide market for the products of his own company and 
those of the Sawyer-Man Company. At the beginning his ter- 

ritory covered the whole coast country from Alaska to Old 

Mexico, and reaching east as far as Salt Lake City. As business 

was developed the territory was divided and district offices were 
opened at Seattle, Salt Lake City, Los Angeles and in British 

Columbia. Mr. Heger’s work was marked particularly by his 
success in inventing methods to promote and secure sales in 
sparsely settled districts, and in securing the co-operation of affi- 

liated lines of business. 

During Mr. Heger’s administration the initial long distance 

power transmission plants of the Pacific Coast were built, and in 

the construction of these many unlooked for features had to be 
met. The creating of a market for the products of his company 
in the new fields developed by these long distance transmission 
plants formed a valuable part of his experience. Mr. Heger re- 

signed his position with the Westinghouse Company in April. 

His headquarters are at the general offices of the Allis.Chalmers 
Company in Milwaukee. 

MR. W. 8. HEGER 

E. M. Herr, for the last seven years president and general 

manager for The Westinghouse Air Brake Company, has been 

elected first vice-president ane chief executive under the presi- 
dent of the Westinghouse Electric and Manufacturing Company. 

This appointment is due to the fact that the advent of heavy 
electric traction and the adoption of electricity by main line 

railways render the services of a inan skilled not only in manu- 

facture, but also conversant with railroad operations, especially 

desirable at this time. 
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Thos, E. Fogalsang, who for the last year and a half has been 

superintendent of the independent power house, of the San Fran- 

cisco Gas and Eleciric Company, has resigned, and will enjoy a 

vacation before taking up other work. 

Mr. Robert McF. Doble, consulting engineer of the Abner 
Doble Company, San Francisco, is in Mexico for the purpose of 

investigating several important hydro-electric long distance 
power projects. 

WAGNER ELECTRIC MANUFACTURING COMPANY 
ON THE COAST. 

Sa result of the recent dissolution of the Wagner-Bullock 

Electric Company, of California, the Wagner Electric 
Manufacturing Company, of St. Louis, has completed 

arrangements whereby its Pacific Coast business will be handled 

in the same manner as prevails in all other sections of the coun- 
try. Under this system the territory is divided into districts, 

each of which is under the supervision of a district manager, 

who isin charge of the branch office, and who directs the sales 
affairs of the company within his jurisdiction. 

In accordance with this agreement and as heretofore announced, 

A. J. Myers has been appointed district manager of the San Fran- 

cisco office of the company, with headquarters in the Rialto 
Building, whence is handled all Wagner business throughout Cal- 

ifornia, Nevada, Arizona and the Hawaiian Islands. Now, how- 

ever, the further announcement is made of the appoint- 
ment of S. B. Pike as district manager for the States of 
Oregon, Washington, Idaho and the Territory of Alaska. Mr, 

Pike’s headquarters are in Portland, with offices in the McKay 

Building, and in order that che business of this wide territory may 

be handled the more expeditiously, sub-agencies have been estab- 
lished at Seattle and Spokane, these being under the manage- 

ment of Bogart & Bates Company and Messrs. Nixon & Kimmel, 

respectively. From Spokane is handled the business within the 

territory east of the Cascade Mountains, while from Seattle is 

handled that west of the Cascades, including Alaska—all, of 

course, being transacted through the Portland office. 

Mr. Pike is well known as being one of the original organizers 

of the Wagner Electric Manufacturing Company, with which he 

has been identified as secretary almost continuously up to the 

present time. His coming to the West was primarily in order to 

reap the advantages of the climate of the Coast, on which he 

intends to reside permanently. Without doubt he will achieve 

prominence in the business atmosphere of the Northwest, and 
without doubt, further, his long and intimate connections with 

the business of the Wagner Company will cause its Northwestern 

interests to be very much strengthened and enlarged. 

THE PORTLAND EXPOSITION. 

HE attendance at the Lewis & Clark Exposition for the 
month of June has far exceeded the most sanguine expec- 

tations, and the hospitality shown their guests is a credit 
to Portland and the Administration. An average of 15,000 people 
a day has been received and cared for with perfect ease, and 

are now prepared to handle as many more. The Hotel Portland 

and annex, while taxed to its limit, seems to find room for all 

who come, and now that our genial host, H. C. Bowers, has taken 

charge of the American Inn at the Exposition grounds, visitors 

may feel assured of comfort and good living. Prices are very 

moderate for everything, even on the Trail. This, by the way, 

should be thoroughly well done by every one attending the fair, 

as it is not only clean and wholesome fun, but the entertainments 

are the best of their kind ever offered at a World’s Fair. 

REMOVAL NOTICE, 

Announcement is made that the San Francisco district offices 
of the Allis-Chalmers Company and the Bullock Electric Manu- 
facturing Company have moved from the Kohl Building (Hay- 

ward Building), to 316 Mission Street, which is the ground floor 

corner of the Rialto Building, San Francisco. 
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In all probability there is no field of 

industry that is more prominent in the 
ON : ‘ : 

public eye than that of electrical engi- 
SHORT CUTS TO ; ‘ 

neering. It is at once the cynosure of 
SUCCESS 

the layman, the hobby of the novice, 

the burden of the adept, but success in 

_ it is the concentration of years of strenuous application. 

Success is, indeed, a matter of acute discernment, and 

the young man who takes it up as a profession enters 
upon no primrose path, even though it may eventuate 

occasionally in an Eden of accomplishment. That 

‘electricity is in its infancy’’ was an old saw ten years 

ago, is patent to him who runs; that a decade is an age 

in this generation gives veneration to that industry which 

the public believes to be still in swaddling clothes. In 

truth electrical engineering is a matured industry that is 

capable of no greater promise to the youth than is ex- 

tended in hardly any other profession. In one point the 
engineering professions are alike—in all there is plenty 

of room on top, however conjested the bottom may be. 

In each individual application counts; in none is there a 

short cut to success. 
st 

Let there be assumed the case of a young man who 

has finished a grammar school education, for instance, 

and who has entered upon that critical stage of existence 

where it has devolved upon him to choose an avocation. 

He finally selects the electrical field. What shall he do— 

enter a school of mechanical training, become appren- 
ticed to a trade, secure a position as an office boy in a 

prominent establishment, or take a collegiate course? If 

the circumstances of his parents will permit he may 

adopt either alternative, and then comes the rub, for he 

will realize that in later years that opinion is divided as 
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to the wisest course to pursue. It is certain, however, 

that he, having secured the firm ground of a sound com- 
mon school education, will make no mistake in next 

sandwiching in with “ book learning’’ the equally neces- 

sary education of practical application, such as is best 
taught in schools of the mechanic arts. This will take 

say three years, and he has possibly reached the age of 

twenty, but as to the electrical business, he has as yet 

learned little more than naught, nevertheless that little is 

invaluable in that he has been taught to differentiate 
in a measure between the knowledge of school days and 

that resulting from intelligent manual effort. So far so 

good, and what next? Shall he go to college or shall he 

continue along practical lines, or is he ripe for entering ° 

a business career, albeit at the bottom? The latter course 

may not be the one for him to undertake, unless force of 

circumstances compel him to become an immediate bread- 

winner. If he goes to college he will, when he has fin- 

ished it, be at least well prepared for the higher educa- 

tion that the university will give him in his chosen line, 

but student life in any of the great universities mark a 

transitory period—transitory in, that the intellect is 

broadened, new ideas are instilled and thrive mightily. 

The mind is trained, trained, trained on for three, if not 

for four years further; the world of research, experimen- 

tation and theory becomes broadened into limitless 

realms, and finally, when college days are over, he 

emerges from the institution recreated, and possibly o’er 
saturated with the profundity of his own knowledge—and 
filled equally with the belief that this knowledge must, 
by virtue of its own momentum alone, force him on to 

success. ‘Then in all probability will come a period of 
bitter disappointment, and he will find the trite truism of 
the vernacular that ruus, ‘‘ there are others,’’ yes, every- 

where, for throughout the country scores of colleges have 

been grinding out each its hundreds of engineers, who 

are equally proficient with himself, and each of whom 
is equally tinctured with self-complacency. A stern real- 
ization of this awaits him if, thrown on his own resources, 

he seeks employment on the ground and in the belief that 
he is a full-fledged electrical engineer, but he has yet to 

learn that his education is only partially completed. 

ed 

A period of disillusionment follows, not that that 
which has been learned mnst be unlearned in an iota, 

but that the education so far received must be supple- 
mented. Months often pass before this truth is realized, 

when again the ways part, for it has become necessary 

for the young man to choose that particular line of engi- 

neering that he will follow. Manufacturing, being 
entirely in the hands of giant corporations, offers little 

inducement to pronounced success, and similarly machin- 

ery design extends no promise other than that of a com- 

petency of wages. Should he determine to cast his lot 

in this direction there will be no alternative for him but 

to take the so-called ‘‘student’s course’’ in one of the 
great electrical manufacturing establishments of the East, 
for on the Pacific Slope there is no electrical machinery 
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manufacturing establishment meriting distinctive men- 
tion. 

In so doing he will have become perfected in the con- 
structional features of every class of electrical machinery 

used for power purposes—an education that will serve 

him in elegant stead in the erection of power apparatus. 

But if, on the other hand, the young man’s circum- 

stances will not admit of his taking the superb finish to 
his education that is given by the manufacturing com- 
panies, it will be necessary for him, if he would become 

proficient in practice as well as in theory, to learn the 

electrical trade by the only other available means, which 

is but another way of saying that he must secure a posi- 

tion with some repairing establishment, or contracting 

concern, or central station, and work his way up. Todo 

this-in a large city will give him his first experience with 

trade-unionism, and he will find that the improvement 
he seeks will be reached with difficulty, primarily be- 

cause each channel of labor has its own organization, the 

bounds of which must not be o’erstepped. Naturally 

he would first wish to learn that simplest of all electrical 

methods—wiring, but to do this he must first become 

registered with the union as an apprentice, then pay an in- 

itiation fee which may be a serious item to him, and after 

a more or less long term of service as an apprentice, he 

will become a journeyman wireman, with the result that 

a year or more has passed in mastering the details of a 

trade that, in itself, should not consume more than two 

months. Every branch of the business must be followed 

up in the same way, each absorbing its initiation fee and 

monthly dues, for there are linesmen’s unions, wiremen’s 

unions and central stations operatives’ unions. ‘Three 

or four years must elapse then before he will have 

attained the necessary practical application if he elects 

to secure it through any channel that is dominated by 

labor organizations. 

Having-secured the practical as well as the theoretical 

knowledge, the young man may now be regarded as 

fitted for entering upon a business career, and in doing 

so he finds himself ripe for that final and best training of 

all— business. However proficient he may have become 

as an electrical engineer, his contact with the rough 

edges of the business world will bring out his true 

worth. 
wt 

The young engineer should by no means lose sight of 

the fact that this is an era of commercialism rather than 
of engineering, and that if he would reap the greatest 

possible pecuniary rewards from his engineering abilities 

he would do well to apply it to commercial, rather than 

to engineering lines. In business the services of the 

man who can sell electrical goods has a greater commer- 

cial value than those of the man who is proficient in 

their design and manufacture. ‘The successful salesman 

receives better pay than the successful engineer, but the 

young engineer should ever bear in mind that the most 

successful salesman is the one who is possessed of the 

most thorough engineering knowledge from theoretical 

and practical. standpoints. 
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Some three years ago a prominent engineer of Chicago, 

George A. Damon, made an investigation into the avoca- 

tions, ages and earning capacity of one hundred success- 
ful electrical engineers of Chicago, and the result of his 

inquiries gives data that is well worth preserving. The 

hundred men were engaged as follows: 

No. of | Average | Average 
Men Age Income 

I ic Poa de a ne nn.dao sd : OEE PRED to 7 33 $2,400 
CROIIRIIRE Be oa Gigs ve chat rh ecs vokeus Il 36 3,400 
WR I a oa 5 si 3. Ss ee 10 36 4,800 
CNG IOI 0 98 o okinevdacin + cvecese 8 35 2,350 
Constructing engineers....... .......... 6 33 2,850 
Electrical engineers...................- 16 33 2,800 
Electrical experts...... Bon wikwes cat eal 8 33 3, 200 
Operating erigineers.................... 3 32 2,250 
Operating managers and superintendents Io 34 3,550 
Professors and editors............ ...... 8 34 2,500 
Patent attorneys............ Neher dh Sx5s 4 32 4,000 
Consulting engineers. ...... ............ 9 40 6,400 

Total number of men, 100. General averages—-Age, 334 years; 
income, $3,440. 

AVERAGE INCOME OVER §$2,400. 

Classified in reference to incomes the result is as follows: 
Men 

Income over $10,000 per year... .... 2-6 ee eee cece ee eee eee eee 5 
Income between $5,000 and $10,000........ ..-- 2+ cece ee cee eee 9 
Income between $2,400 and $5,000. ...... ....6- cee ee eee wees 66 
PCO ITE BRM a iss 5a. ka onde see soc tine cerhacconncranvse 20 

ES eer ew Rutan Sabi chess etd ed divccnae whas 6 ccaesdaeecien 100 

These figures tell the story of the successful electrical 

engineer, the class which forms but a small percentage 

of the total number produced. 

What of the unsuccessful one? 

ECONOMIES OF TRANSMISSION PROBLEMS.* 
BY F. A, C. PERRINE, D. Sc. 

LECTRIC transmission is a problem of 

rather than of engineering. Indeed, the 

transmission of energy is but a special case of trans 

economics 

electrical 

mission and transportation; of transmission when the dis- 

tance is short, or transportation when it is long. For trans- 

mission it is analazous to the belt, for transportation to the 

coal train or pipe line. While the electrical problems may be 

identical, whether the transmission be long or short, the 

economical problems are totally different and the elements 

of greatest importance in short distance transmission are only 

incidental advantages in the long distance problems. 

In electrical transmission at short distances, one is con 

cerned only with a comparison to mechanisms. Shafts, gears, 
belts, chains or wire ropes accomplish the same purpose, and 

the decision is based upon the relative efficiency with due 

consideration of the applicability of electricity to the ma- 

chinery in question, to which it is capable of applying a 

more uniform torque and in the operation of which it can 

effect economies, particularly when there is any question of 

intermittent operation. But these questions, while of im- 

portance to the proper solution of the long distance problem, 

are nevertheless of relatively secondary interest, the funda 

mental question not being of the applicability, but of the de- 

velopment and cost of transport. 

*Abstract of a lecture delivered before the Brooklyn Polytechnic Institute 

Brooklyn, F. Y., February 6, 1905. 
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The analogue and competition of long distance transmission 
of energy is, therefore, the coal train and the pipe line and 

the problem to be squarely confronted is whether it be 

cheaper to transform the energy of coal or water at the point 
of production and transmit it to the favorable factory site or, 
either by moving the factory to the power site, make use of 
a water power, or again erect the factory at a point advan- 
tageously located as regards a market, and transport the fuel 

unconverted to be transferred at the factory into some useful 
form of energy. 

The first method of locating the factory at the point of 

supply represents the system in vogue when the American 
industries were first developed during the first half of the 

last century. The importance of Lowell and Holyoke in 

Massachusetts, of Paterson in New Jersey, of Biddeford in 
Maine, of Minneapolis in Minnesota, depends upon the ex- 

istence and continued use of water power. During the middle 

part of that century the coal mine built up the manufactories 
of Pennsylvania, while during the latter half of the nine- 
teenth century, transport of goods, finished and unfinished, 
overcame the importance of power cost; and such well- 

located centres as Philadelphia, New York and New Bedford 

received the benefits of their facilities for transportation. 
The century with us is already feeling the effect of the 

continued impoverishment of the coal and wood supply, and, 
in consequence, has turned again to the study of the water 
power and the waste of the coal mine. In this study the 
development of the electrical industry is aiding by reason, 

first, of its possible generation in large units, and application 
in small, and secondly, by its ease of transport, permitting the 

use of the central energy system with no loss of local advan- 
tage of location. The importance of the great possible size 
of generating plant is apt to be lost on the young worker 

of the present day. It is hard to realize that in 1876 a steam 
engine of 1000 h. p. was the most remarkable exhibit at the 

World’s Fair in Philadelphia, and that but fifteen years ago 
there were no water power developments of as much as 3000 
h. p. in a single plant. 

The great developments of Lowell and Holyoke divide a 

moderate head of water into two or three falls and have sold 
their power to mills in units of not over 1000 h. p. and gen- 
erally in units not over one-fourth as great. Were it not for 

the advance in hydraulic and electric machinery, making pos- 

sible the complete development of great water powers even 
up to and beyond 100,000 h. p. we would not be considering 

the problem to-day. 
Markets may be said to be in existence when, in the region 

to be served, sufficient factories or other plants are to be 
found capable of making full use of the energy to be devel- 
oped. That such’ plants are in existence proves the availa- 
bility of the territory for users of power; at the same time 
it points equally strongly to the fact that the region is one 
in which the source of energy already in use can be readily 
utilized in competition with other regions similarly situated 
as regards market for their produce and available workmen. 
In other words, a market already established is an indication 

that some competitive form of energy is strongly established, 
and such territories may, at the best, be examined only with 
a view to competition and the possible revenue can only be 
estimated on a competitive standpoint. In such a region the 
cost of the installation of a new form of drive to supercede 
that already in operation, is a disadvantage to be overcome, 
and the advantage to the customer must be assured. Every 
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advantage to be derived from the electrical drive is then im- 
portant to consider, as well as the price of energy per unit 

if a market is to be wrested from the competitor. 

While it is important to secure a market which is thus 
ideal, it is not always true that such a market is readily ac- 

cessible from the operating plant. It is true that electrical 

energy may be transported to considerable distances but at the 

same time we must never lose sight of the fact that trans- 
mission to a distance greater than that equivalent to roo K. 
W. per mile is a transmission in which it is not easy to predict 

success and, in consequence, the nearer competitive market 

is often preferable to the market with a better possible price 

where the transmission is for a considerably greater dis- 

tance. 
The character of the market determines the possible reve- 

nue, and this in turn determines the limits of possible trans- 
mission or accessibility. Great distance of market has no 

terrors for the electrician, perhaps, as he_can plan the system 
at high voltage and with economical construction to permit 

delivery and satisfactory regulation; but, to the operating 

engineer, an entirely different problem is presented by dis- 
tance. As distance increases, not only most new questions of 

voltage inductance, capacity, switching and lightning protec- 

tion be ‘introduced, but every additional mile of separation 

between points of generation and distribution increases the 

difficulty of supervision, and every mile of line increases the 
number of supports for the line, which not only vastly in- 

creases the difficulty of inspection, but also increases the 
probability of accidental interruption. 

At the present time each kilowatt of energy developed 

may be estimated conservatively as being equal to the use of 
twelve tons-of coal per annum, and on this basis is the 

water power compared with the coal mine. In making any 

such comparison it must, however, be remembered that while 

the value of the coal mine is constantly decreasing, as the coal 

is mined, the value of the water power is constantly increas- 

ing with the rising price of coal; and that, when the coal 

supply of the country is entirely exhausted, the water power 

will still be in operation with but slightly diminished volume. 
Its competition in constancy is the heat of the sun itself, 
which, as yet, man has never satisfactorily harnessed, save as 

he has indirectly used the stored sun’s energy, or as he takes 
advantage of the power of the sun in lifting water from the 
level ocean to the mountain top descending from which it 
makes the water power. 

The principal competition of the water power is the coal 

mine. Unlike the water power, we have not yet succeeded in 

utilizing a large proportion of the energy stored in coal.. Of 
the 10,000,000 ft. pounds of energy stored in each pound of 

coal we have not as yet utilized more than 33,000 in our 

steam or gas engines, or about one-third of one per cent.; and 

yet, strange as it may seem, the steam engine and its boiler 

are fairly efficient machines, and to-day leave but few steps 

to be taken that may be taken in the future. 
The present rising competition of both steam and water is 

to be found in the development of the gas engine. There is 

to-day no question of the efficiency of this machine when 
compared with the steam engine—using for the same sizes 

about one-half as much fuel. This is on account of the 
greater range of the temperature cycle it is capable of utiliz- 

ing, but, as at present developed, the gas engine is both an 

inefficient and a complicated machine. The repairs are great, 

as is also the attendance required. The class of oil used is 
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expensive and the amount is large. The engine will not carry 

overloads and when underloaded consumes almost as much 
fuel as at full load, while the accidents which may occur by 

derangement of mixture or sparking may cause serious 

wrecks without previous warning of trouble. 

All this tends to prove the possibly obvious proposition 

that the simple presence of an apparently invincible source 

of competition does not necessarily render the development 
of transmission plants, whether operated by water or coal, 

unprofitable ventures; though it does necessitate more than 

usually careful study of the character of the market and the 
adaptability of electricity as a form of energy to its needs. 
For certain industries and in certain localities the isolated 
plant, whether for the direct application of steam power or 

for the production of “electricity for use on the premises, is 

an anomaly. Striking examples of the advantage of the cen- 

tral station as such, are found in every large city. For in- 

stance, ten years ago the isolated plant for the lighting of 
office buildings and stores was the rule in the City of New 

York, while to-day plants of this character are fast disappear- 

ing and, were it not for the steam mains of the New York 

Steam Co, transmitting energy in the form of steam, such 

plants would in a short time disappear altogether. 

So far, we have considered the competitors of power trans- 

mission as arising solely from the character of supply, and 

have not considered other means of the transmission or 
transportation of energy or its source. This brings us di- 

rectly to the question as to whether it is not more advantage- 

ous to develop power at the coal mine or oil well for trans- 

mission electrically than it is to transport the coal or oil 
by means of a railroad or pipe line to the point of use to be 

used there as a means of generation. This is a new problem 

in electrical engineering. Much has been written against the 

feasibility of generating electricity at the location of the 

source of fuel and transmitting it to the market. The argu- 

ments so far have been almost invariably based upon the 
relative efficiency of the electrical transmission and the coal 

train. If we assume that a railroad is already built and that 

it is already being maintained by its present freight traffic, 

there is no question but what it would be difficult to figure 

out any increased economy or decreased cost of transporta- 

tion of energy from coal by means of the transmission line. 
Furthermore, the alluring problem of the use of the waste 

from the coal mine in the development of electrical power for 

transmission has been thoroughly condemned by those who 

have investigated it on account of the fact that in the present 
day the untransportable waste of the coal mine is too small to 
be considered as a fuel for a transmission plant of any im- 

portance. There are, however, many locations in the country 

where fuel is obtainable which are not readily connected with 
a manufacturing market by satisfactory transportation routes. 

In these locations are included not only the undeveloped 

mines in remote mountainous locations, but more particularly 
the mines which are surrounded or those owned or operated 

by coal carrying roads themselves, or by companies allied 

to these roads. The present condition of the independent 

miner, particularly in the anthracite coal field, is a non- 

competitive position. He is only capable of mining for a 

market in excess of that for which the companies controlling 

the territory wish to mine from their own properties, and 

his only customer possible to him is the coal road or the coal 

company with which he is supposed to be in competition. In 

consequence, he must either take the price they offer him, or 

leave his coal unmined and unsold. 
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Under such circumstances electrical generation and trans- 

mission is a means of finding an independent market for the 

product of the mine and, when such a plan is carried out, 

the miner finds it to be the equivalent of an independent road 
of his own. It may be objected that such a miner is not, even 

at his delivery point, free from the same competition that he 

finds about the mine itself and, while this is apparently 

axiomatic, it is at the same time true that at the delivery 

point the possible price of coal is determined by other cir- 
cumstances than those which surround the mine. In dealing 
directly with the customer for power, the owner of the mine 

will find many conditions in his favor which are absent in 

the location from which the coal has been originally obtained. 

This problem is one for the immediate future. No such un- 
dertakings have as yet been attempted, but with the increas- 

ing use and advantage of electrical application, the probability 

of such a plan being carried out, and the strong possibility 

of its commercial success, is every day approaching: nearer 

and nearer. 

The cost of plant is generally stated as a multiple in dollars 

of the minimum capacity of the water supply—a method de- 

rived from steam practice and one which apparently enables 

an easy comparison of steam, water and gas engine installa- 

tion. It is, however, a method of comparison which leads 

readily into mistaken notions and which, furthermore, lends 

itself readily to modifications of statements which are mis- 

leading; as, for example, in the South and other sections of 

the country where use is made of the power for only eleven 
or twelve hours per day, the rating of the power is given as 

about twice as great as the rating which would be given were 

twenty-four hours’ use contemplated, on the assumption that 

the water flowing at the minimum season can be stored and 

all utilized during eleven hours. It is also easily seen that 
the rating of a power may be readily stated as of the total 

amount of machinery installed without reference to the power 

available for its operation. 
stations is on the basis of the kilowatt hours salable per 

year, since such a rating only takes into account all the 
advantages and disadvantages of each system of installation 

as well as the advantages which may be derived from the 
careful management which can obtain power contracts 
adapted to the circumstances of the plant. It will be greater 

if the station be commonly operating at a good load and each 

day handles a considerable peak by means of the overload 

capacity of the engines. If the installation be based upon 

the peak load, the rating so determined will be less than the 

capacity of the plant. This is invariably the case in gas en- 

gine-driven plants which, having little or no overload ca- 

pacity, must necessarily be installed to take care of the peak 

load, and on their capacity, would be rated much higher than 

they would be rated on the basis of the load they are actually 

carrying. 

The rating of a transmission plant is obtained by taking 

the sum of the kilowatt hours estimated as necessary for the 

flat rate customers added to the kilowatt hours indicated by 

the peak load of the maximum demand customers, together 

with the kilowatt hours furnished to the meter customers. 
When the results of such a method of summation are com- 
pared with the ordinary basis of stating capacity as of the 

minimum power available for continuous operation, it is easy 

to see that the rating on kilowatt hour output takes some 

account of the character of the development which the mini- 

mum capacity rating does not. As, for example, let us take 

the case of an installation made at a cost of $100 per kilowatt. 

The only true rating for such 
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A revenue of 8760 K. W. hours per K. W. installation will be 

obtained if the steady load is available or if provision for 

daily storage has been made, capable of applying the whole 

amount of water flowing to the useful load, but if no provision 

for storage has been made and the load available is a constant 

load for eleven hours, a revenue represented by only about 

4000 K. W. hours per year will be possible and, on the basis 

of output, the installation will have cost $11.40 per thousand 

K. W. hours or, on the basis of the latter output, $25. This 
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accounts for the apparent anomaly that some stations, sup- 

posed to cost only about $100 per K. W., are said to be fail- 

ures, while others costing three times as much per K. W. 

capacity are crowned with financial success. 
As the capacity of the plant is determined by the needs of 

the market, so is also its cost and probable revenue. The 

small plant, supplying factories exclusively, is at once the 

lowest in cost, the lowest in revenue and the most readily 

estimated upon. 

CROCKER-WHEELER A. C. GENERATORS. 
CONSTANTLY increasing demand has been made upon 

the Crocker-Wheeler Company for a line of alternating 
current apparatus of the same excellence as its direct cur- 

rent machinery, which has been successfully marketed for the past 

seventeen years. In compliance with this demand the company 
has lately widened its field by the addition of alternating cur- 
rent generators of the engine, water wheel, turbine and belt types. 

In order to avoid the period of experimental work, the Crocker- 

Wheeler Company has made arrangements for the co-operation of 
the celebrated engineers, Brown, Boveri & Cie, of Baden, Switz- 

erland, who are conceded to lead the world in the design and 

manufacture of alternating current machinery, retaining them as 

consulting engineers; and, having access to their designs and data 

on this class of electrical apparatus, the Crocker-Wheeler people 

have been enable to take up the manufacture of alternators at the 

advanced point reached by them, with the result that the Crocker- 

Wheeler output of alternating current machinery is as thoroughly 
adapted to conditions in this country as its long established line 

of direct current machinery. 

Standard Crocker-Wheeler compound wound direct current 
generators are used as exciters at ratings which are conservative, 

in view of the fact that they are called upon to furnish the 
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FIGURE |. 100 KILOVOLT-AMPERE THREE-PHASE, SIXTY-CYCLE BELT TYPE ALTERNATOR. 

excitation under severe conditions of overloads and low power 
factors. They are furnished with rail base and pulley on the 
main generator shaft. Each generator is furnished with field 

rheostat, base-frame, rails, and two pulleys. 
These machines, when wound either two or three-phase, will 

carry their full rated load at unity power factor for twelve hours, 
with a rise of temperature not exceeding 4o degrees C. in any 
part of the machine, and will carry a 25 per cent. overload at 

unity power factor for two hours with a rise of temperature not 
exceeding 55 degrees C. The inherent regulation of these ma- 
chines will not exceed 8 per cent. for a full non-inductive load. 

All machines are very carefully tested before shipment and are 
guaranteed to be in perfect condition when they leave the works. 
The Crocker-Wheeler Company specifically guarantees the rat- 

ing, stability and performance of its apparatus, and will without 
charge, during a period of one year from date of shipment, re- 
pair, or, at its option, furnish to the purchaser a new part in ex- 

change for any part or parts of machines of its manufacture that 
shall under normal conditions of operation, and under proper | 
supervision and attendance, develop any mechanical or electrical 

defect; but the Crocker-Wheeler Company will not assume any 

responsibility or expense for repairs that are made to apparatus 
of its manufacture outside of its own works without its written 

authority. The company named is now 

building alternators of the four types above 

mentioned in any desired capacities, but 
those of the belt type range from 30 to 250 

kilovolt-amperes. These generators are of 
the revolving field type, running at speeds 

which were selected with reference to safety 

and satisfactory operation. The cast iron 
frame supporting the armature punckings is 

mounted on a substantial iron base to which 
are bolted pedestals properly proportioned 
for the speed and out-put of the generators. 

The revolving element consists of a rotor 

mounted on a stiff shaft of selected steel. 
Two pulleys are provided on the shaft, one 

for the main drive and one for the exciter. 
The stator punchings are clamped together 

by bolts which pass through the laminations 
which are then securely attached inside a 

east iron shell forming a support for the 
punchings and giving a finish to the 

machine. A characteristic feature in the 
design of these alternators is the use of a 
partly closed slot which makes it possible to 
reduce materially the weight of an alter- 

nator for a given rating without affecting 

the behavior of the machine, and gives the 

additional advantage of a reduction in the 

total losses, which means a corresponding 

increase in the efficiency. The slot is lined 

with a heavy tube of insulating material 
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that is prepared and treated so that it becomes very hard, tough 
and possesses the tequisite dielectric strength to meet the insula- 

tion requirements. These tubes conform to the shape of the slot 

FIGURE 2. 

COMPLETE ROTOR FOR 100 KILOVOTT-AMPERES BELT TYPE ALTERNATOR. 

very closely, so as to have available a maximum of space for the 

winding. The top of the tube is slotted to correspond with the 
top of the slot. 

The stator coils are form wound, being slipped through the 

narrow opening at the top of the slot and then arranged system- 

atically in the insulating tubes. After the conductors are put 

in place, a wooden wedge is driven over the top of the insulating 

tube so as to close this tube and retain the conductors securely in 

place. The coil ends are then heavily taped and insulated in 
order to give protection and adda finish to the coils. To give 
additional protection to the stator winding and add to the ap- 

pearance of the machine, shields are attached to the side of the 

frame and project just beyond the winding. 
The revolving element, excepting the pole shoes, is one solid 

steel casting, asin Figure 3. The pole shoes are made of forged 

steel and bolted securely to the projecting pole cores. Because 
of the partly closed slot, solid pole shoes can be used. These 

solid shoes greatly facilitate the parallel operation ‘of machines, 

FIGURES 4, 5, 6G, 4000 K. V. A., 88 R. P. M., 25 CYCLE, 3 PHASE, 
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which is an important consideration, as generators are more fre- 

quently run in parallel than singly. On sizes of 200 kilovolt- 

amperes and larger, the rotor coils are made of copper strip 

wound edgewise. The layers are insulated from each other by 

means of paper and an insulating compound, after which the 

whole coil is carefully baked. A coil of this kind will withstand 

without injury the severe mechanical strain and the great over- 
loads to which machines of this class are subjected. On machines 

below 200 kilovolt-amperes the rotor is wound with square cop- 

per conductor, special care being given in winding and insulat- 

ng to make them perfect. A complete rotor with pole shoes and 
coils in place is shown in Figure 2. 
The collectors used for leading in the exciting current to the 

rotor coils consists of cast iron rings mounted on a cast iron 

shell, which is fitted to the shaft. These rings are carefully insu- 

lated from the shell by means of porcelain bushings, and the en- 
tire construction is such that the rings can be easily inspected 

and cleaned. 

FIGURE 3. 

ROTOR CASTING FOR FIFTY KILOVOTT-AMPERE BELT TYPE ALTERNATOR. 

As stated heretofore the California Gas and Electric Corpor- 

ation’s new station for the operation of the United Railways, 

of San Francisco, will be equipped with three 4000-kilo- 

13,200 VOLTS, ENGINE TYPE CROCKER-WHEELER ALTERNATING CURRENT GENERATOR 

FOR DIRECT CONNECTION TO GAS ENGINE 
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watt gas-engine-driven Crocker-Wheeler generators. The en- 

gines, which will be the largest yet made in the world, will be 
built by the Snow Steam Pump Company. Each of the gas 

engine-driven generators will deliver 4000 kilowatts, 13,200 volts, 

will have a frequency of twenty-five cycles and run at thirty- 
eight revolutions per minute. In Figures 4, 5 and 6 are shown 
the preliminary designs of the apparatus. 

It will be noticed that the housings are of the box girder con- 
struction common in this country, a sufficient amount of metal 
being put into the sections to prevent deflection from the weight 
of the parts or from unbalanced magnetic pull of the rotor, with- 
out resort to accessory stiffening arms or other similar devices. 
The machines will not be built with formed windings applied in 
the usual manner from the internal surface of the core, but will 

be hand-wound, of flexible conductor, threaded through slots en- 
tirely sunken beneath the surface of the core and arched over. 

To get at formed coil windings requires either side shifting of 
the frame, separation of the housing, either vertically or horizon- 
tally, or the removal of the poles. All of these operations are 
undesirable, and especially the side shifting, which greatly in- 
creases the shaft length and floor space. Where rigidity in the 
shaft is particularly desirable, asin gas engines, an increase of 

length is a great disadvantage, and in the present engines, where 
the shaft diameter is thirty-six inches, it would be out of the 

question. 
The threaded winding is more diffcult to apply, but avoids the 

objectionable features above mentioned, and can be got at with- 
out disturbance of the machine adjustments in any way. In the 
event of repairs, the replacing of a damaged coil does not, as in 
the case of form windings, disturb neighboring coils. 
Windings applied in place can make use of dense 
tubular insulation made separately from the coils, 
and subjected to processes that the coils as a whole 

would not stand. Such insulation is more rigid 
mechanically and more completely water-proof than 
the wrappings on formed coils. 

The sinking of the windings below the core surface 
and the employment of arched slots removes all 
eddy currents from the copper conductors, permits a 

very close approximation to true sine wave in elec- 
tromotive force and has other advantages. 
The Brown-Boveri type of generator is particularly 

adapted to parallel operation on account of its large 
inherent damping effects, and in the present machines 

the damping will be. important, not only because 
they are to be driven by gas engines, but because 
their work will be railway load having considerable fluctuations, 

The generators will regulate within 10 per cent. at unity power 
factor and develop a temperature rise of less than 4o degrees C., 

and at full load and half load will have an efficiency of 96 and 

93-5 per cent. respectively. 

They will also be capable of working as motors in starting the 
engines that drive them, operating the compressors until the 

latter are ready to supply the proper explosive mixture. 

THE DEANE FLY-WHEEL MAGMA PUMP. 

HE rapid and continued growth of the sugar industry in the 
Tr United States has created a demand for several types of 

pumping machinery specially designed for this service. 
To meet this demand the Deane Steam Pumping Company, of 

Holyoke, Mass., has recently introduced a machine admirably 

adapted for moving thick, heavy fluids and semi-fluids, the hand- 
ling of which usually offers so much difficulty in sugar house 

work. A consideration of primary importance in the design of 

a pump for this use is absolute dependability, and the pump must 
be of such a character that it will operate with certainty at all 
times. The Deane fly-wheel magma pump, through the fly- 

wheels and governor, automatically insures a steady uniform 
speed of the pump under all variations of load. 
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Magma pumps are largely used in sugar houses to move the 

thick semi-fluids which require to be handled in connection with 
such work, For such service it is important that the pump be 
made with extra passageways for the liquid, and with the smal- 
lest possible number of working parts in the pump cylinder. To 
meet these requirements the magma pump is constructed with a 
large suction opening, usually larger than the pump cylinder 

bore, opening downward directly into the centre of the pump 
cylinder, There are no suction valves in the pump. The pump 

piston travels across the large suction inlet, and after this open- 

ing is closed, all the material remaining between the pump piston 
and the cylinder head is expelled through a special form of dis- 
charge valve arranged to give a particularly large and free open- 
ing. With this type of pump it is essential that the liquid hand- 

led should flow to the pump under a head. The same features 
that render this pump so particularly desirable for sugar house 
work, make it equally suitably for handling any other semi-fluid 

material. It will successfully pump soap, white lead, printer’s 
ink, etc., etc. 

In addition to these qualifications, the present machine has a 
number of features which render it particularly valuable for this 
work. It is simple, compact and accessible, and the passages of 

the water end are large and direct. The discharge valves are 

large and easily accessible for inspection through liberal sized 
handholes, which are covered with plates that may be removed 
with ease and dispatch. When furnished as a tail pump for 
removing liquid from vacuum pans, the stuffing box is sub- 

merged, thus insuring absolute air-tightness. There are no 

small internal parts likely to become clogged or broken. 

THE OEANE FLYWHEEL MAGNA PUMP 

The steam end, as stated, is of the fly-wheel type. The steam 

consumption is decreased and the efficiency of the entire ma- 
chine increased by the small clearance which it is possible to use 
in connection with the positive stroke due to the crank and fly- 
wheel. The speed, under changing conditions of load is closely 

regulated by an approved throttling governor. 
The same features which render this machine so particularly 

well adapted for sugar house work made it also suitable for hand- 
ling thick fluid or semi-fluid material, where the matter of econo- 
mical operation, uniformity of speed, and low cost of attendance 
is of importance. 

WESTINGHOUSE RAILWAY TYPE CIRCUIT BREAKER 
FOR DIRECT CURRENT SERVICE. 

HE street railway circuit breaker shown in the illustration 

combines in one piece of apparatus a safety device and 
main switch, as it automatically opens the circuit on over- 

load or short circuit, and can be operated by hand to disconnect 
the car from the trolley circuit. It is intended to be installed 
over the motorman’s head, in the place usually occupied by the 

canopy switch, but may be placed elsewhere if desired. It can 

be quickly closed, thus avoiding the inconvenience and delay- 
incident to replacing a fuse. 
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This circuit breaker is intended for direct-current use, and is 

made for capacities of 60, 100, 150 and 200 amperes, with a range 

from 60 to 250 per cent. of normal rating. The mechanism is 

mounted on a cast-iron base and inclosed by a pressed metal 

cover. The handle for resetting projects conveniently from the 
side of the case and the plunger for tripping by hand extends 
through the cover and is provided with a composition handle for 
the hand to strike against. The resetting handle is connected to 
the switch lever through a compression spring which insures a 
firm pressure and good contact, regardless of the natural wear 

to which the parts may be subjected ins rvice. 
The arc is broken in a powerful maguetic field which effectu- 

ally opens the circuit under the most severe condition. The con- 

tacts on which the arc occurs are surrounded by a shield of insu- 

lating and arc-resisting material which prevents the arc from be- 

WESTINGHOUSE RAILWAY TYPE CIRCUIT BREAKER 

ing communicated to any other part of the breaker. The con- 

tact is made up of copper strips separated by spaces, each acting 

independently of the others, and in this way a slight irregularity 
or burr will affect the individual strip only without disturbing the 
other strips, as would be the case in a brush made in the usual 
way, with laminations without spaces. An auxiliary contact at 

the end of the switch lever, which can easily be removed and 
replaced by a new one, serves as an arcing tip. A feature of this 

breaker is the accessibility when the cover is removed. 

The current adjustment is made by means of a knurled head 

screw, which engages a nut attached to a coiled spring, which in 

turn opposes the pull of the magnet on the armature. A trigger 

holds the switch in the closed position and is in range with a 

projection on the armature of the tripping magnet. When the 
armature is drawn down by an excessive current in the coil this 

projection strikes the trigger and releases the switch lever, which 

is opened instantly by a coiled spring. 

ABNER DOBLE COMPANY IN CANADA. 

BNER Doble Company, of San Francisco, announces that 
arrangements have been made with the John McDougall 

Caledonian Iron Works Company, Limited, of Montreal, 

Canada, whereby the latter becomes sole licensees for the Doble 
system of water wheels in the Dominion of Canada. The tan- 

gential water wheels and needle regulating nozzles manufactured 

by the Abner Doble Company are well known for their excellence 

of design and workmanship, and considerable engineering inter- 

est has recently been shown in relation to the four 8000 horse- 
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power wheels which that company has built for operation in Cal- 

ifornia power plants. The McDougall Company has the most 

extensive machine works in Canada, its plaut including machine 

shops, pattern shop, foundry, forging works and structural mater- 
ialshop. Tie plant is therefore well equipped for the manufact- 
ure of water wheels and other hydraulic machinery, and it 

already hasin hand the building of a 100-horsepower wheel to 

operate under 170-foot head, taking water through a three and 

one-half inch jet and having a speed of 130 revolutions per 

minute. The Canadian licensees are prepared to furnish the 
steel pipe, structural work and all machinery necessary for com- 
plete power plants, and the Doble Company requests that all 

eugineers or parties interested in water power developments in 
Canada eddress direct the McDougall Company, which have re- 
tained the Abner Doble Company as its consulting engineers. 

NOARK FUSE EXHIBIT. 

NE of the most attractive exhibits of the National Electric 
() Light Association in Denver was that of the H. W. Johns- 

Manville Company, New York. This exhibit deserves 

special mention, on account of its very attractive appearance and 

the great interest which was shown by the delegates in the New 

National Electric Code Standard fuse material. A complete line 
of ‘‘Noark” Standard and also National Electric Code Standard 
fuses, blocks, service, subway and special boxes, accessories and 

high-tension insulators were on exhibition. James W. Perry, 

manager of the electrical department, New York, was in charge, 

assisted by J. W. Hardy of the Milwaukee office. 

Many new problems are cantinually coming up in which spe- 

cial inclosed fuse equipments are required, and the H. W. Johns- 

Manville Company is paying special attention to all such specifi- 

cations that are brought toits attention. This company now has 

sixteen branches in various cities throughout the United States, 

and is in a position to give its customers the very best service. 

ELECTRICITY IN INDUSTRIAL APPLICATIONS. 

HE number of motors in use ten years ago in manufactur- 

ing plants was very limited, but as the size of factories 

increased, spreading over greater areas, the older forms 

of power transmission and machine drive became more impracti- 

cal, aud electricity rapidly moved to the front. This increase in 

the applications of electric motors has grown to such an extent 

that it would be difficult to name a single industry into which 

this form of drive has not entered. 
Orders for hundreds of these motors, both alternating and 

direct current, are received every week by the Westinghouse 

Electric and Manufacturing Company, a couple of which will 

serve to show the extent of this business. The Alliance Machine 
Company and the Morgan Engineering Company, both of Al- 

liance, Ohio, last week placed orders for a total of 120 crane 

motors with an aggregate of 2000 horsepower. They vary in 

size from 1 to 100 horsepower. The Pennsylvania Railroad Com- 
pany on the same day contracted for twenty induction motors to 

be added to its present motor equipment, and the Bethlehem 

Steel Company entered an order for direct current motors to be 
used in its mills. Numerous smaller orders would make up a 

list of applications which would cover the whole field of motor- 

driven machines. 

THE INGERSOLL RAND COMPANY. 

The Ingersoll-Sergeant Drill Company and the Rand Drill 

Coimpany has been united into a new company called the Inger- 

soll-Rand Company. The new corporation was formed under 
the laws of New Jersey with a capital of $10,000,000 of which §5,- 

000,000, is preferred stock and tne balance common. This is a 

union of valuable patents and of expert engineers of large ex- 
perience in this special line of work, and should be advantageous to 

the purchaser as well as the manufacturer. All the factories of the 

two companies will all be operated. 
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ALLIS-CHALMERS CONCENTRATES ITS OFFICES. 

/ YT NHE Allis-Chalmers Company is removing its general offices 
from Chicago to Milwaukee. This is another step in the 
direction of carrying out the plans of the present admin- 

- istration, which are gradually being brought to completion. One 
of the first conclusions arrived at by President Warren, after as- 

suming office a year ago, was that for every reason connected 

with efficient administration of all branches of the work, from 
designing to manufacturing, and from selling to collecting and 
accounting, the chief offices of the company, covering all the 

_ ramifications of its business, should be concentrated in one place. 
That place was logically Milwaukee, Wis., because, although 

the company has four other works in three other cities, the larg- 
est works are in Milwaukee, and Milwaukee is where all the 

future expansion of the company’s operations will take place. 
Besides, at the Milwaukee suburb of West Allis it has the land to 

build upon. 

Instead of handling the several departments at long range, as 
under the old system, they will all be concentrated in one place, 

thus eliminating the necessity for constant travelling to and fro, 

effecting a great saving in time and expense, ati enormous re- 

duction in correspondence, and, above all, the quickening of all 

movements of production. Only by concentration at the strate- 

gic point can the results that have been aimed at by the presi- 
dent be accomplished. Plans for the workshop extensions at 
West Allis, which involve the construction of several more units, 

are practically complete, and the extensions will be made in due 
course. 

“THE WESTINGHOUSE-PARSONS STEAM TURBINE.” 

NDER the above title the Westinghouse Machine Company 
has just issued a mechanically « xquisite brochure which, 

though comparatively brief, is replete with information 

concerning the origin and development, the principles, construc- 

tion, regulation, commercial and economic features and results 
of efficiency tests of the Westinghouse-Parsons turbine. 

As to the superiority of this type of prime mover, ‘‘the best 
evidence supporting this claim,” the pamphlet states, ‘“‘is to be 
found in the extent of its introduction. At the present time over 
half a million horsepower in Parsons turbines are in operation 

abroad, includitiig over 100,000 horsepower in marine service. 
During the last two years, approximately 200,000 horsepower of 
Westinghouse-Parsons turbines have been contracted. for. One- 

third of these are already in operation, while the manufacturing 
facilities are being heavily taxed to keep apace with the orders. 
The units bnilt range in capacity from 400 to 5500 kilowatts (600 

to 8000 horsepower), each capable of carrying 75 per cent. over 
load without manual adjustment.” 

A LUBRICATION NUMBER. 

HE Joseph Dixon Crucible Company begins the New Year 

with a special issue of their monthly house publication 

‘‘Graphite,’’ devoted to graphite lubrication. This num 

ber has been sent to thousands who are vitally interested in lubri- 

cation in the hope of leading to a better understanding of the 

principles underlying the most effective use of Dixon’s Ticon- 

deroga Flake Graphite. 
Graphite Lubrication is not a mere theory up for discussion. It 

is a well established fact of modern engineering and growing in 

importance every day as its advantages become better known. 

Lubrication methods must keep pace with machine and engine 

construction and steadily, surely, the use of lubricating graphite 

increases because it aids to better lubrication. Copies of January 

‘‘Graphite’’ will be freely sent to all who may be interested in at- 
taining better results in lubrication. 

The Abner Doble Company, engineers, of San Francisco, has 

recently secured the contract for the machinery to be installed in 

an addition to the hydro-electric plant of the Cramer Electric 
Company, successor to the Idaho Electric Supply Company, at 
Hailey, Idaho. 
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A NEW PELTON CATALOGUE. 

OW in its tenth edition, the catalogue of The Pelton Water 
Wheel Company for 1905, just off the press, is—if such 

were possible—finer and more invaluable than ever. To 

review it again, to tell anew of its typographical and illustrative 

beauty, its comprehensiveness and thoroughness of treatment of 
a subject that is of the highest possible engineering importance, 

seems redundant for it has, indeed, long been the standard hand- 

book of those engines who have to do with tangential water 
wheels. Several new features have been embodied, however, 

promiuent among which is the presentation of proforma specifi- 
cations covering one complete Pelton water wheel unit of the 
four furnished for the Puget Sound Power Company as typical 

standard specifications. 

THE SALES ROOMS OF THE KLEIN ELECTRICAL WORKS. 

VIDENCES of the progressiveness of the new manage- 

E ment of the John M. Klein Electrical Company, of which 
note was made in the last issue of THE JOURNAL, will 

strikingly impress the visitor to its extensive establishment 105- 

107 Battery Street, San Francisco. The entire premises have 
been renovated, new offices have been added and tastily furnished, 

sample cases show to the best possible advantage the various 
lines of goods which the firm carries, and to add useful attrac- 

tiveness to the display rooms there have been installed myriads 
of ininerature incandescent lamps in the forms of eleetric signs 
of various purports, These show rooms are probably among the 

most attractive to be found in the city. 

THE*PACIFIC METER COMPANY. 
The Pacifie-Meter Company, formerly of No. 24 Jessie Street, 

this city, has moved its shop and place of business to new and 
commodious quarters at No. 222 Mission Street, between Beale 

and Main. At its new place of business the company will, as in 

the past, keep in stock meter repair parts and gas shop material, 

as well as all those makes of prepayment and plain gas meters 
which have been longest and most favorably known to the gas 

meter trade. 
As formerly, the company will also maintain a complete repair 

shop, in order to do all repair work as promptly and economic- 
ally as possible, but chiefly in order to test thoroughly and put 

in perfect condition here all meters before they are shipped. 

AN ELECTRICAL CATECHISM FOR THE ASKING. 

DVERTISING is most effective when combined with some- 
A thing possessing the permanent value of daily usefulness. 

This fact is given recognition by the National Electric 

Company, of Milwaukee, Wis., in the publication of its ‘‘Electri- 

cal Catechism,” which, to judge from the two numbers already 
issued, will become most valuable to every electrical man, be he 

student, engineer orcorporation manager. The sheets are in eight 
page numbers, three of which are devoted to the illustration of 
National products, and, together with theircover, will be sent 
gratuitously to all who are interested. 

NEW KNOWLEDGE ON BELT MANAGEMENT. 

Under the above caption the Cling-Surface Company, of Chicago, 

has issued a valuable hand-book which is replete with suggestions 

and new ideas on the management of belts. Without doubt it 
covers every possible trouble to which Lelts are heir, giving in 

each instance the proper‘and latest scientific proceedure to effect 

aremedy. The book is tastely arranged in sections, with side 
heads, and is perhaps best characterized as a heart to heart talk 

on belts to an engineer by one who has made a life study of them. 

The gold dredgers of the Feather River district, near Oroville, 
Cal., are taking approximately 3500 horsepower from the trans- 

mission lines of the Valley Counties Power Company, and for 
which power the rate of 1% cents per kilowatt hour is generally 

paid. The service is continuous. 
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TRADE CATALOGUES. 

H. W. Johns-Manville Company’s catalogue entitled ‘‘ 250-Volt 
Devices,” is a book of over 140 pages devoted to descriptive speci- 

fications of its well known ‘‘Noark”’ fuse devices, which are of 

almost illimitable variety and devoted to every character of serv- 
ice operated at a potential of 250 volts or less. 

“‘Notes on Induction, Integrating Wattmeters,"’ by A. A. Serva, 
being a paper read before the second annual meeting of the Col- 
orado Electric Light, Power and Railway Association, and pub- 

lished by the Fort Wayne Electric Works as Publication No. 

6006, 

“How to Oil an Engine” is combined with Catalogue No. 6 of 
Wm. W, Nugent & Co., of 18 West Randolph Street, Chicago. It 
is prefaced by a discussion of lubricants and catalogues, patent 

oiling devices, filters, tanks, pumps and oiling systems. 

“The Westinghouse Companies in the Railway and Industrial 

Fields” is one of the superb trade publications issued by the 
Westinghouse Companies Publishing Department, than which 
few finer are ever taken from the press. It is prefaced by a por- 
trait of George Westinghouse, and then follow beautifully illus- 

trated articles of a semi-popular trend on all the varied products 
of the allied Westinghouse interests, including Nernst and 

Cooper-Hewitt lamps. 

“The subject of ventilation for offices, shops, mills and fac- 

tories is very vital during the summer months. It has been 

proven that good ventilation effects great increases in produc- 

tion and is thus a good investment from a business standpoint. 
Leaflets Nos. 131, 143-A and 145 issued by the Northern Electri- 

cal Manufacturing Company, Madison, Wis., illustrate applica- 

tions of Northern motors that can be arranged for the service. 
Copies of these leaflets will be sent upon request by the Northern 

Electrical Manufacturing Company, Madison, Wis. 

A comprehensive catalogue treating of ‘‘Ore and Coal Handling 

Machinery” has recently been issued by the Wellman-Seaver- 

Morgan Company, of Cleveland, Ohio, As a treatise on modern 

unloading and handling equipment and as a guide to those con- 
templating the erection of plants for the unloading, conveying 
or storage of ore, coal or other loose materials, the catalogue 

will be of much value. The different parts of the catalogue 
treat of ore unloaders, stocking and reloading equipment, car 
dumping machinery, locomotive trains and revolving derricks, 

buckets, bin systems, standard and special cranes, ore cars, etc. 

The machinery illustrated and described covers a wide range of 
conveying equipment and considerable value is added to the 

illustrations because they show actual operating plants. Several 

excellent interior and exterior views are given of the company’s 

Cleveland and Akron plants. The catalogue is nine by twelve 

inches in size and is a handsome example of the typographer’s 

and engraver'’s art, the half-tones being exceptionally well exe- 

cuted 

The General Electric Company has been awarded a contract, 

by D. Aguirre & Company, of Tepic, Mex., for the construction 

of a hydro-electric power plant of 700-horsepower capacity, near 

that city. 

NEW INCORPORATIONS. 

SAN FRANCISCO, CAL.—The Yosemite Short Line Railway Com- 
pany; incorporated by F. J. Solinsky, F. R. Wehe, L. E. Doe, et 

al.; capital stock, $1,250,000. 

BUTLER, NEv.-—The Crystal Water Company has been incor- 

porated by Uri B. Curtis, W. J. Sinclair, et al.; capital stock $100,- 
000, Place of business Tonopah, Nev. 

SAN FRANCISCO, CAL.—The Rapid Electric Heater Company 

incorporated by K. C. Hamilton, R. W. Baranoff, et al.; capital 

stock $25,000. Place of business San Francisco. 

PORTLAND, OR.—J. L. Hartmen, H. LL. Powers and E. L, 

Thompson have incorporated the St. Johns Waterworks and 

Lighting Company with a capital stock of $50,000. 

THE JOURNAL OF ELECTRICITY, POWER AND GAS. 279 

SAN FRANCISCO, CAL.—Lomita Water Company; capital stock, 

$25,000; shares $1 each; subscribed $3, bv Jas. K. Polk, R. C. and 

A. E. MacDonald; place of business San Francisco. 

COALINGA, CAL.— The Coalinga Water Company; capital stock, 

$200,000; $452 subscribed, by R. M. Cross, S. R. Brown, T. A. 

O’Donnell, W. M. Zimmerman, et al.; place of business Coalinga, 

Cal. 

SAN JosE, CAL.—The Morgan Hill Water Company; incorpor- 
ated by W.M. Mack, W.S. Fay, et al.; capital $15,000. The 

company intends to fyrnish water for domestic and irrigation pur- 

poses. 

MERCED, CaL.—The Yosemite Valley Railway Company; in- 

corporated by John S. Drum, William F. Bosley, Sydney M. 

Ehrman, et al.; capital stock, $10,000. Object to build electric 

roads. 

FRESNO, CaL.—The San Joaquin Light and Power Company; 

incorporated by A. C. Balch, Kaspare Cohn, Abe Hass, et al.; 

capital stock $3,000,000. Los Angeles is the headquarters of the 

company. 

PHOENIX, ARIZ.—The Electric Water Purifier Company of 

Phoenix, Ariz., has been incorporated with a capital stock of © 

$500,000. The directors are E. B. O'Neill, C. B. Wood and H. 

G. Cassidy. 

Salt LAKE, UranH—The East Grouse Creek Water Company; 

(Ltd.) incorporated by J. W. Cook, A. M. Tanner, et al.; capital 

stock $9,814.12%. Place of business Grouse Creek precinct, Box- 

elder County. 

FRESNO, CAL.—The Pleasant Valley Water Company; incorp- 

ated by R. H. Cross, S. R. Bowen, et al.; capital stock, $200,000. 

The company is organized to sell, furnish and deal in water, 

electric light and power in Coalinga. 
o 

SAN FRANCISCO, CAL.—Pacific Carbonic Gas Company; capital 
stock $200,000; shares $100 each; subscribed $500, by J. D. Cough- 

lin, W. T. Taylor, Geo. P. Lovegrove, B. L. Quayle and Henry 

Eickhoff; place of business San Francisco. 

SAN FRANCISCO, CAL.—The Peninsular Water Works has been 

incorporated with a capital stock of $500,000; by C. J. and J. N. 

Pomeroy, W. F. Berry, L. A. Lancel and L. D. Smith, $500 has 

been subscribed. Place of business San Francisco. 

OAKLAND, Cat.—The Traction Transportation Company; in- 

corporated by W. C. Reveal, of Berkeley, W. H. Chickering, W. 

S. Peters, et al.; capital stock, $75,000. The object of the com- 

pany is to conduct a freight and passenger business. 

OLYMPIA, WASH.—The Benton Water Company has been or- 

ganized by W. R. and H. S. Ammon, Albert L. Smith and Bruce 

E. McGregor and will develop water and electric power on the 

Yakima River to furnish electric light at Kennewick. 

Los ANGELES, CAL.—The Signal Hil) Water Company has in- 
corporated with a capital stock of $25,000, of which $100 has been 

subscribed. The directors are G. W. Hughes, F. A. Crowe, 

Marie V. Hughes, Lulu C. Browe and R. R. Christee. 

SAN JosE, CAL.—The Malone Company, a new water corpor- 

ation, with principal place of business at Napa, filed articles of 

incorporation here. The capital stock is $500,000. Directors, S. 

B. E. and H. B. Malone, C. E. Worden and J. K. Wilson. 

OcpEN, UTAH—The Ogden Hydro Carbon Light and Heating 

Company; incorporated by Robert B. Jewett, Frank J. Berryessa, 

et al.; capital stock, $50,000. The object of the company is to 

manufacture and develop a hydro-carbon lamp and burner. 

SanTA Monica, CaAl.—The Irwin Heights Water Company has 

incorporated with a capital stock of $200,000. The object of the 

incorporation is to develop the water sources of Irwin Heights 

and handle and develop the entire property of the corporation. 

SAN FRANCISCO. CAL.—Universal Electric Company; capital 

stock $100,000; shares $1 each; subscribed $500, by J. F. Hatha- 

way, J. L. Lilienthal, W. W. Hanscom, Albert Raymond and A. 

L.. Langerman, too shares each; place of business, San Francisco. 
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SAN FRANCISCO, CAL.—Woodland Gas and Electric Compauy; 
capital stock $100,000; subscribed $500 by John Martin, Fred H. 

Pierson, H. U. Roeding, H. R. Noack, of San Francisco, and J. 

Reith, Jr., of Woodland; principal place of business, San Fran- 

cisco. 

SAN FRANCISCO, CAL.—Ione Electric Light and Power Com- 
pany; capital stock $30,000; shares $10 each; subscribed $50, by 

Chas. Erickson, John Hancock, F. J. Solinsky, Jackson Dennis 
and George Henry, one share each; place of business San Fran- 

cisco, 

San Francisco, Cat.—Home Telephone Company; capital 

stock $10,000,000, shares $100 each; subscribed $70,000, by Henry 

T. Scott, V. Stow, John J. Mahony, M. L. Gerstle and R. M. 
Hotaling, of San Erancisco, J. S. Torrance, of Pasadena, and T. 

W. Phillips, of Los Angeles. 

PASADENA, CAL.—The Traction Railway Company has been in- 
corporated with the following directors: G. E. Smith, W. E. 

Myrtle, C. J. Green, R. S. Allen, F. M. Nold, A. H. Green and C, 

Grant; capital stock, $10,000, with $70 subscribed. The projec- 

tors intend building the first line from Pasadena to La Canyada. 

AsToRIA, Or.—Articles of incorporation of the Seaside Elec- 

tric Company have been filed by Dan J. Moore, A. S. Froslid and 

Edwin C. Judd, all of Seaside, with capital stock of $1000, for the 
purpose of erecting and operating telephone, electric light and 

gas plants and to furnish electricity and gas for public and priv- 

ate use, 

Los ANGELES, CaL.—Articles of incorporation for the Orange 

Home Telephone and Telegraph Company and for a similar or- 

ganization at Anaheim have been filed. Capital stock of $100,- 
000, of which $10,000 has been subscribed. W. L. Porterfield, L. 

K. Parks, E. F. Dotson, W. M. Niebel and S. A. Sanderson are 

the directors. 

SAN JosE, CAL.—The Ostenberg Manufacturing Company; in- 
corporated by J. L. Mosher, Allie R. Wooster, et al.; capital stock, 
$50,000; place of business San Jose. The corporation was formed 

to deal in gas and other engines and motors and to manufacture 
agricultural and other tools and implements, to buy and sell and 
apply for patents, etc. 

SaLt LAKE, UTan—The Twin Falls Waterworks Company 
have filed articles of incorporation; capital stock $50,000; incorpor- 

ators are, C. O. Ellingwood, E. B. Critchlow, Harvey G. Fisher, 

W. J. Barrette and F. Pierce, The purpose of the corporation is 
to erect waterworks and supply the town of Twin Lakes, Ida., 

with water for general domestic, culinary and irrigation purposes. 

WEISER, IDAHO—A special from Meadows states that the 
Meadows-Warren-Roosevelt Telephone company has been organ- 

ized and will incorporate at once with $20,000 capital stock, 

Thos. B. Snyder, president; Frank M. Hubbard, vice-president; - 
William E. Webb, secretary; A. R. Krigbaum, treasurer. 

line will be about 120 miles long and will be built at once, 

Stockton, CaL.—The Sacramento and Southern Railroad Com- 
pany has been incorporated by I. W. Hellman, Jr., Chas. Hol- 
brook, C. A. Harp and J. C. Kirkpatrick. Capital stock, $3,000,- 
000; place of business, San Francisco. Object, to construct and 

maintain an electric road from Sacramento to Stockton, with a 

branch line to Walnut Grove, to Antioch and to Woodbridge. 

OAKLAND, CaL.—The Oakland and Contra Costa Interurban 
Railroad Company; incorporated by John F. Boyd, of San Fran- 
cisco, Joseph Nayhaly, et al.; capital stock, $500,000. Object to 

construct a trolley line from San Ramon Valley to Oakland. The 

line is to pass through Concord, Walnut Creek and Danville. 
Franchises will soon be asked for from the Contra Costa and 
Alameda County Supervisors. 

Los ANGELES, Cal.—Articles of incorporation have been filed 
for a new water, light and gas company, to be known under the 

name of the Mutual Water and Light Company, of Ventura. The 
capital stock is $100,000, of which $5400 has been subscribed. Mr. 

Chrisman was busy today securing signatures to contracts for 

The 
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consumers. He says it is the intention to erect a bath house on- 

the property af the foot of California Street. 

FRESNO, CaL.—The Pleasant Valley Water Company has filed 
articles of incorporation. The company is organized to sell, fur- 
nish and deal in water, electric light and power in Coalinga, 

where the principal place of business is located. The stock is 
$200,000, of which $452 is actually subscribed. Thedirectors are 

R. M. Cross, S. R. Bowen, Thomas A. O’Donnell, H. C. Kerr, S. 

D. Porter, F. T. Whorff and W. M. Zimmerman, 

SAN Francisco, Ca.—The Sierra Nevada Water and Power 

Company; incorporated by W. Stowell, C. B. Crittenden, et al.; 

capital stock, $5,000,000, The articles were prepared by Attor- 

neys, Solinsky and Wehe, which firm was connected with the re- 

cent incorporation of the Yosemite Short Line, a project that is 

said to be backed by the Sierra Railway Company. The water 
and power company is considering part of the development 

scheme of the railroads projectors. 

Los ANGELES, Cal,.—Articles of incorporation, of the Pedrera 
Onyx Company have been filed in the County Clerk’s office, of 
San Diego County; capital stock, $10,000, The directors and 
stockholders are L. A. and A..Blochman, W. R. Ramsdell, James 

Wells and Sam F. Smith. The purposes for which the company 

has been formed are to buy and operate Onyx quarries in Lower 

California, and to prepare the stone for market. Legal provis- 

ions are also made for the establishment in the future of tele- 

graph and telephone lines, water works, electric plants and rail- 
ways. 

Ionkz, Cat.—The Ione Electric Light and Power Company has 
been incoaporated by Jackson Dennis, George Henry and others, 

and capitalized at $30,000, It has built a substation at Ione and 

constructed a three-phase transmission line to Martel, where it 
will tap one of the main power transmission lines. Competitive 

figures for the purchase of power will be obtained from the Ameri- 

can River Electric Company and The California Gas and Elec- 
tric Corporation. The town will be lighted and a flour mill will 
be electrically operated. Jackson Dennis is interested in the Ione 
and Eastern Railroads. 

GEORGETOWN, CAL.—Articles of incorporation of the Loon 
Lake Water and Power Company (successors to the California 

Water and Mining Company) have been filed with the County 

Clerk. The company is incorporated for $200,000, with {500 

worth of stock subscribed by the directors who are as follows: 

Stanley Forbes, Cleveland B. Forbes and Warren Gregory, of 
San Francisco; W. H. Chickering, of Oakland, and C. M. Fitz- 

gerald, of Georgetown. The officers of the new company are: 
Cleveland B. Forbs, president; C. M. Fitzgerald, vice-president 

and general manager; Stanley Forbs, treasurer. The company’s 
principal place of business is in San Francisco. 

SAN FRANCISCO, CAL.—Articles of incorporation of the Palo 

Alto Gas Company, have been filed in the office of the County 

Clerk. The principal business center of the new concern is to be 

in San Francisco, where the company was incorporated January 
3, I905. The company purposes to conduct the business of gen- 

erating, manufacturing and supplying both electricity and gas to 
counties and cities. The capital stock is placed at $200,000, to be 

divided into two thousand shares of par value of $100 each. Of 
this amount the actual subscription is $500. The directors of the 

corporation are: H. P. Eberhard, E. W. MacSwain, H. J. Quinn, 
W. I. Hayward and D. O. Druffel, all of Santa Clara. 

MAYFIELD, CaL.—The Citizens’ Electric Light, Gas and Power 

Company, of Mayfield, has been organized by its more progres- 
sive residents. The capital stock of the concern is $20,000, of 

which $5000 has been paidin. J. P. Ponce, of Mayfield, is presi- 
dent of the company, S. W. Lockwood, of Palo Alto, vice-presi- 

dent, and the Messrs. Backus, Tague, Reed and ‘‘arothers direc- 

tors. It is proposed to go right ahead with the work of selling 
stock and establishing a plant, which after due time and upon the 
payment of a stated sum of money will become the property of 
the Town of Mayfield. The organizers wish to keep at home the 
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money they are paying outside parties for municipal lighting ser- 

vice, a matter of some $5000 yer year. 

SAN FRANCISCO, CAL.—The Merced River Railroad Company 

has filed articles of incorporation for the construction of a rail- 

road thirty-five miles long, to begin at the southeast corner of 

township four south, range twenty-one east, Mt. Diablo base and 
meridian, according to public surveys of the State of California, 

in the County of Mariposa, and thence in a general northwesterly 
direction by a practicable route to the mouth of the South Fork 

of the Merced River, thence in a general northeasterly direction 

to the west boundary of the Yosemite National Park, in section 
sixteen, township three south, range twenty east, Mt. Diablo base 
and meridian. The capital stock is $1,000,000; shares, $100 each; 

$350,000 subscribed. J. H. Ellis, 330 shares; Milton Ellis, Henry 

Dennery, Louis H. Weigel and Arthur Baker, five shares each. 

Principal place of business, San Francisco. 

FRESNO, CaL.—A. G. Wishon, of the San Joaquin Power Com- 

pany; has returned from Los Angeles, where he had been holding 

a conference with A. C. Balch before the latter’s departure for 

Europe. Mr. Wishon stated -the conference was in regard to 

pushing the construction of two new power plants. They will be 
built at the north fork of the San Joaquin and on Tule River, east 
of Porterville. The power lines will be connected four and one- 

half miles west of Selma. A large force of men is at work on 

both sites, and much of the material has arrived. The power- 

house will be of cement and the ditches will be cement lined. 
From the present powerhouse a double pole line is being built 

into Fresno. There will be a substation at the copper mine, from 

which a line will branch out going to Madera, crossing the river 

between Pollasky and Lane’s Bridge. Other points that the com- 

pany soon expect to reach are Selma, Dinuba, Kingsburg, Sul- 

tana, Orosi, Reedley and Sanger. 

SAN FRANCISCO, CAL.—The Home Telephone Cempany, of San 
Francisco, filed articles of incorporation yesterday in the office of 

the County Clerk. The capital stock is $10,000,000 divided into 

100,000 shares. The directors are Henry T. Scott, Vanderlynn 

Stow, John J. Mahony, Mark L,. Gerstle and Richard M. Hotal- 
ing, of San Francisco, J. S. Torrance, of Pasadena, and Thomas 

W. Phillips, of Los Angeles. The purposes of the company, as 
described in the articles of incorporation, are to construct and 

operate a telephone system in this city. A franchise will be 

asked from the Board of Supervisors. Each of the directors has 

subscribed for $10,000 of stock, or $70,000 in all. The length of 

the proposed lines is 690 miles. The company intends to use a 

system that works automatically and does away with all necessity 

for hello girls. The system is in operation in Chicago, Columbus, 

Los Angeles, San Diego, Portland, Me., and about a score of 

other cities. Mark L. Gerstle, attorney for the new company, 

says that the distinctive features of the system proposed for this 

city are that there will be no party lines, no switching charges, 
that the wires will all be laid in conduits and that the rates will 

be flat for all users, while conversation will be unlimited. He 

also says that the company has all the money that it needs. No 

one will be asked to pay anything for the service until 7000 sub- 

scribers are actually served. The original plan is to extend the 

conduits as far as Central Avenue and to the Potrero, with exten- 

sions as they may be required. The work of getting subscribers 
for the service will begin at once. 

FINANCIAL. 

Provo, UTAH.—At a meeting of the Council recently $4140 was 

appropriated to purchase four $1000 waterworks bonds. 

BRIGHAM City, UTAH.—The Mayor and City Council are con- 

sidering the question of bonding the city for $8000 for the pur- 

pose of extending the water mains into more distant parts of the 

city. 

SanTA Rosa, Cat.—The Cloverdale Trustees have rescinded 

all action regarding the proposed bond issue and will start afresh 
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with the plans. The bond issue will be $18,000 for a sewer sys- 
tem and $12,000 for a water system. 

SAN FRANCISCO, CaL.—N. W. Halsey & Co. announce that 

they have closed out the entire block of Valley Counties Power 
Company’s first mortage sinking fund bonds of $2,700,000 recently 

purchased by them from the treasury of the company. 

WHEATLAND, CAL.—An ordinance was passed authorizing the 

issue of the water works bonds of the town of Wheatland to the 
amount of $20,000 and levying a tax to pay same with interest at 

maturity. These bonds” have been sold to the Trowbridge & 
Niver Co., of Chicago. 

SAN FRANCISCO, CAL.—The Northern California Power Com- 

pany has declared its regular monthly dividend (No. 16) of 5 cents 

per share on the issued capital stock, payable by mailed check 

June 26th. Transfer books will remain closed from June 21st at 
4 p. m. to June 26th at 9 a. m. 

VENTURA, CaL.—At a meeting of the town Trustees held 

recently an ordinance was passed directing the issuance of 
$135,000 in municipal bonds voted at a recent election. The 

bonds will be advertised for sale, and the proceeds are to be used 

for water and light ($125,000) and the construction of a storm 
sewer on Ash Street ($10,000). 

SEATTLE, WASH.—Stone & Webster report the following earn- 
ings of the Seattle Electric Company for March, 1905: 

1905 1904 Increase 

ee $194, 203 $183,837 $10, 366 
Oe Cs. Cuetee oe hes y woke 58,495 53,7760 4,729 

SE Rincas 74 0660s cntecs acts 33,633 30,224 3,409 

MANILA, P. I.—The municipal and advisory boards met with 

the commission a short time ago a: d discussed the draft of a bill 

to be enacted for the issuance of bonds for the new sewerage and 
water works system for the city. The draft was referred. back to 

the city fathers for some changes and amendments. The act of 

Congress provides for the issuing of $4,000,000 worth of bonds for 

the work, but of this amount only about $2,000,000 will be issued 
at first. 

SAN FRANcisco, CAL.—The annual meeting of the stock- 
holders of the American River Electric Company held recently 
resulted in the election of the following board of directors: Mor- 

timer Fleisshacker, F. H. Buck, Herbert Fleisshacker, W. Bell, 

Alden Anderson, W. E. Gerber and S. C. Scheeline. Plans were 

discussed for extending the company’s electric transmission sys- 

tem, operating from the power house near Placerville to Stock- 
ton and intermediate points. 

SANTA Rosa, CAL.—The Petaluma and Santa Rosa Electric 

Railway Company has filed a certificate authorizing the creation 
of a bonded indebtedness of $250,000 to provide for extensions of 

the electric railway system. The bonds will bear interest at 6 

per cent. and run for ten years. President E. W. Rollins and 

G. A. Bachelder, of Rollins & Sons, of Boston, have been inspect- 

ing the electric railway project to extend the electric line to 

Point Pedro on San Pablo Bay. 

SAN FRAnNcisco, CAL.—The stockholders of the Oro Water, 
Light and Power Company voted to authorize an issue of $600, 000 

6 per cent. twenty-year bonds at a special meeting held at the 

office of J. W. Goodwin, 331 Pine Street. Arrangements have 

been made for the sale of the bonds for the purpose of buying in 

other water companies in the Oroville district. The principal 
business of this company is supplying mining water for gold 

dredging and other purposes at Oroville. 

SEATTLE, WASH.—The statistics of the Seattle Electric Com- 

pauy during the year 1905 as against 1904 are as follows: 

1904 1905 
po eee ee $2,129,053 $2, 341, 363 

Operating expenses. .........5-...... 1, 506,157 1,615,222 

I bis io Kaen css. 8 622,896 726,141 
Deductions from income .......... 279,935 298,812 

Available for dividends........... 342,961 427,329 
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SAN FRANCISCO, CAL.—President Arthur Holland of the United 

Railroads, in his latest report about the gross earnings of the 
company, sets forth that during April last it earned in gross 

receipts a total of $590,502. This is an increase of $20,893 over 
April of 1904, when the amount was $569,609. During the first 

four months of this year, January 1st to April 3oth, inclusive, the 

gross earnings reached a total of $2,231,573. These figures 

represent an increase of $118,607 over the same period of 1904, 
when the receipts aggregated $2, 112,966. 

SAN FRANCISCO, CaL.—At the annual meeting of the share- 

holders of the San Francisco Gas and Electric Corporation, held 

April 25th at 1:30 p. m., the same directors and officers as last 

year were re-elected, as follows: Antoine Borel, Henry H. Bothin, 

W. B. Bourn, W. J. Dutton, Isaias W. Hellman, G. Osgood 
Hooker, Homer S. King, Edward J. McCutchen, ©. O. G. Miller, 

Louis F. Monteagle, Daniel T. Murphy, A. H. Payson and Robert 
Watt. Officers: W. B. Bourn, president; A. H. Payson, first vice- 
president; C. Osgood Hooker, second vice-president, and Charles 
l,. Hooker, secretary and treasurer. 

SAN FraNcisco, CAL.—The Valley Counties Power Company’s 
first mortgage bonds have been listed on the San Franeisco Stock 
aud Bond Exchange. These bonds cover one of the principal 
sources of power supply of the California Gas and Electric sys- 
tem —the de Sabla power house and a large distributing system. 
The bonds are guaranteed, principal and interest, by the Bay 
Counties Power Company. The earnings of the company for the 
year ending February 28, 1905, as certified by Price, Waterhouse 

& Co., chartered accountants, were as follows: Gross earnings: 
$282,405.50; operating expenses, maintenance and _ taxes, 

$44,386.62; net earnings, $238,017.68; interest cha: ges, $79,030.57. 

Los ANGELES, CAL.—The Home Telephone and Telegraph 
Company, of Los Angeles, in its annual stockholders’ report for 
1904, covers in detail the quarterly earnings for its entire first 
year’s business. After enumerating its extensions the report 

says that because of the increased number of telephones installed 

the earnings should be even greater than shown in the statement 

submitted: 

Quarter ending December 31, 1903 
Operating expenses, taxes, insurance, maintenauee, 

interest on bonds 

Available for dividends, etc 
Dividends paid January 10, 1904 

Surplus 

$67,633.71 

45,274.10 
22,359.61 

17,350.00 
5,029.61 

Second quarter, ending April I, 1904. .............-: $79,698.59 

Operating expenses, taxes, insurance, maintenance, 

interest on bonds ; .08 
Net earnings for quarter .51 

Surplus from last quarter 

Available for dividends, etc .12 

Dividends paid April 10, 1904 .00 

Surplus 12 

Third quarter, ending July, 1904 . $85,944. 
Operating expenses, taxes, insurance, maintenance, 

Serban: Oe HONIG. 9:55 05h koopa nes Aa .d0.s 8b nes imayie ae 

Dat camenes ts LOW BURT OR Eoin. pis nos 865s p80 sas bokes 
Surplus from last quarter 12 
Available for dividends, etc 05 
Dividends paid July 10, 1904 00 

Surplus 05 

59, 459.46 

Fourth quarter, ending October 1, 1904 cae .22 

Operating expenses, taxes, insurance, maintenance, 

interest on bonds .00 

Net earnings for quarter .22 

Surplus from last quarter .05 

Available for dividends, etc 72,183.27 
Dividends payable November Io, 1904 

Total surplus. 

PORTLAND, OR.—The Portland Consolidated Street Railway 

Company has been Sold to Seligman Bros., of New York, and 
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E. W. Clark & Co., of Philadelphia, for approximately $6,000, 000. 

It is reported the new owners will spend about $4,000,000 in 
enlarging and perfecting the system. Stockholders have been 

sent circulars to deposit their holdings in the First National Bank 
of Portland on or before June 20th and get $145 pershare. Under 
the terms of the sale, the First National Bank agrees with 

depositors of stock that it will return to them the stock or pay 

them the price named for it on or before July 1oth. Delivery of 
the stock ig to be made to the New York Trust Company, of New 
York, which is acting as the fiscal agent of A. and F. Seligman 
& Co., of New York, and E. W. Clark & Co., of Philadelphia, who 

are the actual owners of the property. The Clarks are already 
owners of thirteen traction systems in large Eastern cities. Of a 
large list of Portland stockholders the principal holders of the 
stock are the Corbett estate, the Failing estate, C. F. Swigert, 
H. C. Campbell, Mrs. C. H..ewis, Tyler Woodward, J. C. Ains- 
worth, Rufus Mallory, Cyrus Dolph, The First National Bank 
and Mrs. Tilford. The Corbett and Failing estates, it is said, 

hold about $500,000, and Messrs. Swigert and Campbell an equal 

amount of stock. The men last named, who invested in the 

stock of the old City and Suburban when the property was not 
generally regarded as a promising financial venture, will receive 

about $750,000 for their present holdings. According to the 

Financial Chronicle, of New York, the capital stock of the com- 
pany last February was $5,000,000, and the bonds were as follows: 

Willamette Bridge Railway, 6s 
City and Suburban Railway, 6s 

City and Suburban Railway, 4s 
Multnomah Street Railway, 6s 

Portland and Vancouver Railway, 6s 

Portland Railway, 5s 

000 

148,000 

100,000 
812,000 

Total... $2, 535,000 

The Consolidated Company was created last October with a 
capital stock fixed at $5,000,000, the bonded indebtedness being 
as above stated. The company was formed from the City and 

Suburban Railway Company and the Portland Railway Company, 
whose combined capital stock was $4,000,000. 

SAN FRANCISCO, CaL.—At the annual meeting of the stock- 
holders of the California Gas and Electric Corporation held April 
24th, the same board of directors was re-elected, as follows: 

F. B. Anderson, John A. Britton, J. C. Coleman, F. G. Drum, 

Tyler Henshaw, R. M. Hotaling, N. D, Rideout, Jno. Martin, 

E. J. de Sabla, Jr., Louis Sloss, and F. W. Zeile; also the follow- 

ing officers: E. J. de Sabla, Jr., president; Jno. Martin, first vice- 

president; F. G. Drum, second vice-president; R. M. Hotaling, 
treasurer; Charles W. Conlisk, secretary, and John A. Britton, 

general manager. Here isthe summary of income account fer 

the year ending February 28, 1905: 

--++ $4,361, 381.87 

2, 365, 328 .89 

1,996,056.98 

1,276, 190.68 

719,866 . 30 

Gross earnings 

Expenses 

Net profits 
Bond interest 
Surplus 
Excess of par over cost of bonds and sinking fund 

accretions . 50 

733, 248 .80 

Extra taxes, insurance, etc 

ete TPC ys ee Te ae TEPC ERO 
The surplus account for two years is as follows: 

Net earnings year ending Eebruary 29, 1904 
Net earnings year ending February 28, 1905 

15,921. 

717,357- 

$450,015.28 

717,357.59 
1,167,372. 

Apportioned as follows: 
Sinking fund, February 29, 1904 f 00 

Sinking fund and accretions February 28, 1905. 3, 382.50 

Dividends paid 241,477. 

Set aside as contingent fund 30,000 . 00 

584,860.00 

Balance 582,512.87 
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The official statement for March, 1904 and 1905 is: 

1904 

$237,255 . 16 
1905 

Gross earnings. .: $442,506.71 

Operating, taxes, interest, bonded 

interest of subsidiary companies... 329,247.03 330,707.17 

PRI acne Pee 5 ed beis FW els 91,991.18 111,799.54 

Corporation bond interest........... 36,458.33 36,629.16 

SS SU ies, balan kas diclae cbUhs 55,533-54 74,870.38 

RE SUNG Sai Se cclese cs deedes 12,500.00 12,500.00 

PRs Cie. ho Vac vs. ae Vey:e'n o's 42,033.54 62,370.38 

TRANSMISSION, 

Hoop RIVER, OR.— The Hood River Electric Light, Power and 

Water Company is expending $15,090 in the construction of a dam 

Sat LAKE City, UTan.—Henry Shield has been granted a 
franchise for a new electric light and power plant. Work will 
begin at once. 

NEWPORT, WASH.—The Council has granted a franchise to the 

Newport Electric Company for electric light, power and other 

purposes, 

SaLt LAKE, UTAH—Simon Bamberger has decided to build an 

electric plant at Farmington, for the purpose of lighting Lagoon 

and also his Ogden Canyon resort. 

NEvapDa City, Cat.—S. J. Alderman has the contract for sur- 

veying fora power line from the Bay Counties line in Grass Valley 
to the Ironclad mine in Rough and Ready. 

SEATTLE, WASH.—Harry West, lessee of the Chehalis Electric 

light plant, announced that he will build a 4oo-horsepower electric 
plant on Coal Creek, a half mile north of town. 

BRIDGEPORT, CAL.—A. C. Pratt has interested Eastern capital 

and represents it in the initiatory steps of securing rights, etc., 

for installing a power plant on the Carson River. 

Sat LAKE City, UTAH—The Longfellow mine, thirty miles 

from Virginia City, Nev., Edward Carmen, general manager, is 

to be equipped with a large electric plant this summer. 

BRIGHAM, UTAH—Complete figures are now compiled on the 

cost of the Perry Electric Light and Power Company’s plant. 
They include everything connected therewith and amount to 

$2399.09. 
ALBUQUERQUE, N. M.—Carlsbad has about 3000 people and is 

making a vigorous growth, with two electric plants now in opera- 

tion, They are rival concerns and cheap electricity for Carlsbad 

is anticipated. 

BELLINGHAN, WASH.—Superintendent J. J. Donovan, of the 

Bellingham and British Columbia Railway, says that there is no 

doubt of the early building and completion of the Nooksack 

Falls power plant. 

GARDNERVILLE, NEV.--A number of gentlemen representing 

the Nevada Power, Light and Water Company were here and 

stated that they were seriously thinking of installing electric 

power in this valley. 

. BUTLER, NEv.—-The Nevada Power Mining and Milling Com- 
pany will have its power plant and transmission line completed 

by September 1st next and be prepared to supply its current in 

the Tonopah district. 

Canyon City, OR.—It is a settled fact that a large electric 

plant is to be built at some point on the John Day River to fur- 

nish power for the Empire Gold Dredging Company, work to 
commence not later than July Ist. 

TRUCKEE, CAL.—The Sierra Valley Light and Power Company 

have commenced digging a ditch which is to feed the flume feed- 

ing the plant, where they will erect a power station at Sierra- 

ville, and from there to Loyalton. 

City OF MEXICO, MEX.—Henry Gray Harvey, an American 

citizen, has applied for a concession to utilize a waterfall for 
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motive power, situated in the Temosachic municipality, District 

of Guerrero, State of Chihuahua. 

San D1KGO, CaL.—Operations will begin at an early date on the 

straightening and electrifing of the present motor line to Pacific 

Beach, as well as the construction of a trolley line up C Street, 

from Arctic, and down Sixth Street. 

SACRAMENTO, CAL.—The Golden State Power Company has 

located a claim to 100,000 inches of water from the North Fork of 

the Feather River, above Orgville. The water is intended to be 

used for generating power for electricity. 

Los ANGELES, Cal.—The Edison Electric Company is building a 

right of way through the northern part of the Toluca tract for 

their power live running between Kern River and Los Angeles. 

Steel towers will le used instead of poles. 

REDDING, CAL.—The American Quartz Mining Company are 

considering the matter of extending the transmission line now in 

course of construction, which will supply power to the Gladstone 

mine, near French Gulch, to the American mine. 

SANTA MARIA, CAL.—E] Pismo Company has purchased a com- 
plete electric lighting plant with a capacity of 4co lights. The 

plant is to be installed immediately at Pismo Beach and will add 

greatly to the attractiveness of this flourishing resort. 

TRUCKEE, CAL.—A representative of the Truckee River Gen- 

eral Electric Company states that a survey is being made for a 

twenty-mile extension of the power transmission line from Carson 

City through the valley of the Carson River to Anderson. 

PoRT TOWNSEND, WASH.—John Siederbaum and _ associates 

have asked the City Council for a franchise to construct, maintain 

and operate a system of gas, electric light and heat plants in the 

city. The right to string wires and lay pipes is requested. 

ASTORIA, OR.—W. W. Whipple was in town and stated that the 

work toward putting in an electric, gas and telephone system in 

Astoria is progressing satisfactorily, and that engineers will soon 

be in the field to make estimates for p:ans and specifications. 

SANTA BARBARA, CAL.—The Merchants’ Mutual Electric Com- 
pany has purchased switching privileges from the Southern Pacific 
aud has awarded the contract for the construction of the switch 

from the new line of the railroad to the site of power house. 

BELLINGHAM, WASH.—Ground will be broken soon for the con- 

struction of an electric power plant by the Chancellor Gold Min- 

ing Company. Superintendent James Cady will oversee the work. 

The capacity will be about 200 horsepower and cost about $50,000. 

City OF MEXICO, MEx.—Within the next thirty days, it is 

stated, surveys will be commenced for the location of the route of 

the electric railway, which is to be built from Guadalajara to the 

port of Chamela on the Pacific Coast by the Jalisca Rapid Transit 

Company. 

GOLDFIELD, NEV.—Upon the completion of the line for the 

transmission of current from Bishop, Cal., to Goldfield, the Com- 

bination mine and mil] will be equipped with electric motive 

power. It is expected that the line will be completed by Septem- 

ber ist next. 

HELENA, Mont.—The Missouri River Power Company will 

build a second dam across the Missouri River for developing elec- 

trical power at a cost of $1,000,000. Work will begin at once. 

The power be transmitted to Helena and Butte, as well as to inter- 

mediate points. 

HELENA, Mont.—Professor John L. Bright, of the Lewiston 

Electric Company, has bought out the Lewiston ( Mont.) company, 

and will install an entire new plant there, as the present one does 

not meet requirements. Mr. Bright has gone to Livingston to get 

things in shape. 

PORTLAND, OR.—H. L. Clarke, of Philadelphia, F. Sullivan Jr., 

of Scranton, and C. F. Swigert, of Portland, were here yesterday 

to examine a proposed power dam on the Little White Salmon. 

They would say nothing definite, but stated that possibilities 

looked favorable. 
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ing plans for the extension of its tracks from the present terminus 

in Kalihi to the entrance to the new United States army post at 

Kahului, a distance of about 2700 feet. The company will begin 
construction at once. 

PORTLAND, Or.—H. S. Boswell has gone to Rossland, B. C., 

where he will superintend the construction of a 200-mile line for 
the transmission of electric power for the Western Kootenay 

Power and,.Light Company. About eighteen months will be 
required to complete the work. 

Los ANGELES, Cal.—The mill at the Red Raven mines in El 
Dorado County will be run by water power. The American River 

Electric Company's power canal passes within a mile. The mill 
has a capacity of fifty tons per day and ground has been prepared 
for another plant of ten stamps. 

HELENA, MoNnT.—Manager Hefferlin, of the Livingston Water 

Power Company, states that he will proceed at once with exten- 
sive improvements in Livingston’s lighting plant. It is the inten- 

tion to rebuild the plant at once at acost of about $100,ou0. A 

new power house is to be built. 

LIVINGSTON, Mont.—The Livingston Water Power Company, 
control of which passed into the hands of John L,. Bright of the 

light plant at Forsythe, will spend from $€0,000 to $100,000 before 

autumn in the installation of a complete set of new machinery 
and the erection of a new power house. 

CHEHALIS, WASH.—Harry West has plans completed and is 
arranging for the purchase of the machinery for the installation 
of a 400-horsepower electric plant at his coal mine. The plant 
will be used to light the city also. He states that erection of the 

buildings will commence without delay. 

REDDING, CaL.—Hunt & Sallee, operating the Hendy and Reid 
mines, in Old Diggings District, recently had a route surveyed 
for a proposed transmission line from a junction with the North- 
ern California Power Company, between Keswick and Balaklala 

substations to their works in Old Diggings. 

City OF MExIcOo, MEx.—For the purpose of erecting a hydro- 
electric power plant to supply electric power to mining properties 

in the vicinity of Guale, Jalisco, W. A. Jones of this city has 

applied to the State Government of Jalisco for a concession to use 
the waters of the Jain Barranca and Zapote Arroyos. 

VANCOUVER, B. C.—Manager Buntzen, of the British Columbia 

Electric Railway Company, states that extra transmission lines 

will be put in immediately to furnish light and power to Eburne 

and Steveston, and that next year lines will be extended to Lard- 
ner, Port Guichon and surrounding municipalities 

Hoop River, Or.—The Hood River Electric Light and Power 
and Water Company is expending $15,000 in the construction of a 
dam in the stream of Hood River and a suspension bridge for 
carrying a five-foot pipe line. J. B. Tillotson has the contraet for 
construction. Six hundred horsepower will be developed. 

ROSSLAND, B. C.—People of Chilliwack have subscribed $10,000 

worth of stock of the Chilliwack Light and Lumber Company, 

and the residénts of the valley agree to take a total of $25,000 

worth of shares. The rest of the money for the construction of 
the power plant will be raised in coast cities and in the East. 

BAKER City, OR.--Manager Thompson, of the Red Boy Com- 

pany, passed through this city and stated that arrangements have 

been made for the expenditure of $150,o00in the development of 

the Olive Lake electric power scheme. Work will begin at once 
and the mine will be operated in future by its own electric plant. 

LAKEVIEW, OR.—Keiler & Anthony have made a deal with the 

people of Cedarville and of Bidwell to supply those towns with 

light and to furnish power for the Cedarville flour mills. Power 
will be furnished by the Pine Creek light and power plant. Work 
on the line will commence as soon as right of way can be secured. 

Los ANGELES, CaL.—The Aurora line at Alamo, Lower Cali- 

fornia, operated sixteen years under the management of H. M. 
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HONOLULU, T. H.—The Rapid Transit Company is now mak- - 
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Russel of this city, is to be equipped at once with a complete elec- 
tric power and gas plant. The building for the machinery was 

built by the Lewellyn Iron Works of this city and. is two stories 

high, 

FERNANDO, CaL.—The raising of the balance of the $20,000 
bonus to secure the extension of the interurban electric road 

to the Burbank postoffice from the present terminus at North 
Glendale was accomplished at a mass meeting, held in Foresters’ 
Hall recently. Assoon as the deposit is in the bank work will 

begin. 

SACRAMENTO, CAL.—Senator Reed Smoot of Salt Lake City, 

lL. L. Dunn, manager of the power company at Telluride, Col., 

and a party of electricians and engineers, haye arrived at Bodie, 
where they purchased the Syndicate mines. They will establish 
a large power plant on the Walker River and will operate mines 

on a large scale. 

PULLMAN, WASH.—The City Council has been considering a 
proposition from M. J. Shields, of Moscow, for running a line 

to Pullman to serve that city with both light and power. If an 

agreement can be made with Mr. Shields, electric power will 

be installed in the water works station, and with a new pump no 

engineer will be required. 

HELENA, Mont.—Senator Chris Yegen is having a canal built 

to furnish water for an electric plant that he is going to put in, 

which will have a capacity of 2000 horsepower daily. The canal 

will take water from the Yellowstone River, and will be about 150 

feet wide at the bottom. It is expected to have the plant ready 
for operation by October. 

SPOKANE, WASH.—A new and modern light and power plant 
is being installed at Harrington, Wash., by a Spokane contracting 
firm, and is to be ready for operation by August 15th. George 

Nixon, one of the men who is putting in the plant, says that the 
engine will be a 135-horsepower compound machine to be con- 

nected with a 2000-light generator. 

SaLt LAKE City, UTaAH—Nick Schmittroth, of the Consoli- 
dated Jefferson Mining Company, has decided to install a power 
plant on the company’s property, contracts having already been 

let for the construction of the plant and for its machinery equip- 

ment. The power will be derived from the waters of Willow 
Creek, which will be piped to the mine. 

YREKA, CaL.—E. T. Osborne, of San Francisco, owner of the | 
Yreka Electric Light and Power Company, was in Yreka recently 

making arrangements for supplying 200 horsepower for the opera- 

tion of the dredgers at Hawkinsville. Heretofore they have been 
run by steam, but will now be fitted up for electric power, which 
will be much cheaper and more convenient. 

REDDING, CaL.—The Shasta Power Company is already secur- 

ing rights of way for its ditch and flume from Hat Creek across 
the divide to the head of Bear Creek. A deed from James C. La- 
Tour, granting right of way across his land between Butte and 
Bridge Creeks and lying directly south of LaTour Butte, in con- 
sideration of $50, was made of record in this county recently. 

SoutH San FRANCISCO, CaL.—A thorough inspection of the 

works of the South San Francisco Power and Light Company 
has been made by electricians Robert M. F. Doble and W.S. Ray. 
Power is being supplied to the cemeteries near Colma and work 

is being rushed on a line to furnish both power and light in the 
construction of the great tunnels, the features of bay shore cut-off 

of the Southern Pacific Company. 

City oF Mexico, MEx.—Contracts have been let by Teodoro 

Garduno, a Haciendado of Tacambaro, Michoacan, for the con- 

struction of a hydro-electric power plant on his hacienda near 

that city. The plant will have a capacity of 220 horsepower, and, 
besides supplying the current for the electric lighting of the 

city of Tacambaro, will furnish power for the operation of a sugar 

mill and flour mill on the hacienda. 

PrEscotTr, AR1z.—The Arizona Power Company has been organ- 

ized for the purpose of supplying electrical power within the 
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bounds of Yavapai County commercially, and at a cost that will 

make it an inducement for mines orany other business institution 

that will require power to use their product. The company now 

has privileges for the development of power on Fossil Creek, 

about twenty-five miles east of Mayer. 

VIRGINIA City, Ne&v.—The Truckee River General Electric 

Company, of Floriston, Cal., which has taken a contract to fur- 

nish sufficient electric power to operate all the mines and mills on 

the Comstock is soon to begin the erection of a large power sta- 

tion in this city. Its immense generating station is now under 

way at Marmol, on the Truckee River, from which place it will 

convey the power to this city, a distance of thirty-five miles. 

GARDNERVILLE, Ne&v.—The Truckee River General Electric 

Company, of Floriston, Cal., is pushing its wires toward this 

city, covering all the towns in the Carson Valley. The company 

not only intends to supply lights, but will take its lines into the 

mining camps and furnish power to run pumps and operate mills. 

It is doing this successfully on the Comstock and in this valley a 

rate will be made that will be less than the cost of operating oil 

and coal burning engines. 

SAN DigGo, CaL.—The Board of Supervisors granted to R. C. 

Hubbard the right to install a power plant at the entrance to 

False Bay, the term being twenty-five years. Mr. Hubbard shall 

so use the power and arrange the machinery employed in its de- 

velopment that other persons may also utilize the power upon such 

terms as the Board may determine. It is Mr. Hubbard's inten- 

tion to spend $50,000in the development of the power resulting 

from the inflow and outflow of the water. 

BOISE, IDAHO. 

one for a gas plant, one for an electrie light and one for an elec- 

tric railway, to William and Sinclair Mainland, Eastern capital- 

ists. Acceptance must be filed within ninety days. Work on the 

light plant must begin within twelve months, cars must be run- 

ning on railways within eighteen months and the gas plant to be 

-The City Council has granted three franchises, 

commenced when the city can show a population of 5000, and 

must be completed within twenty months thereafter. 

HELENA, Mont.—No time is being lost in beginning work on 

the new dam to be constructed across the Missouri River. M. H. 

Gerry, general manager and chief engineer, states that the dam 

will be completed within a year from July Ist. 

about 1000 feet long and forty-five feet high. A big electric plant 

is to be put in which will develop about 12,000 horsepower. 
A market will be found in Helena, Butte, Anaconda and other 

places. The cost of plant will be about $800,000. 

SPOKANE, WASH.—L. A. Campbell, general manager of the 

West Kootenay Power Company, states that carrying out the 

plans for increasing the power will necessitate the expenditure of 

The dam will be 

a million dollars, one-half of which will be spent in purchasing 

the necessary plant. The line will be built to Cascade and Grand 

Forks. Present works are at Lower Bonnington, but Upper Bon- 

nington Falls will be harnessed and will yield 24,000 hydraulic 
horsepower. 

weighing 2,500,000 pounds. 

Five hundred miles of copper will be required, 

SEATTLE, WaSH.—A plan is under way to harness the Colum- 

bia at Cascade Locks and transmit power by wire to Portland. 

Deeds were filed at Stevenson, county seat of Skamania County, 
Wash., transferring water rights and site to local agents for 

$50c,000. The lands include tooo acres that have been held by 

the American Trust and Investment Company, title to which has 

passed to J. W. Cruthers, local brokers acting for the syndicate. 

Options have been taken on tracts in the vicinity of Smith Lake. 

It is planned to dredge the lake and create an immense reservoir. 

PORTLAND, OR.—A. B. Hammond and associates are at the 

head of a company which has for its object the construction of 

immense lighting and power plants along the Des Chutes River, 

which will furnish light and power for the entire country east of 
the river, reaching back many miles. The plan is to found three 

power plants, at a cost of from $60,000 to $100,000, to generate 

more than 15,000 horsepower. A trolley to Prineville is a side 
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issue and an electric line between The Dalles and Prineville is con- 

templated. A Prineville banker named Elkins is interested in 

the scheme. 

REDDING, CaAL.—The pole line of the Shasta Power Company, 

the new company that will enter the field for the supply of elec- 

tricity for light and power purposes, will cross the river and 

enter the city at a point just north of the Redding free bridge, 

and not far from the pole line of the Northern California Power 
Company. Engineer James Burson and his crew of surveyors 

have completed the survey to the river’s edge, near the bridge. 

The pole line will be twenty-eight miles in length and the crew of 
eight men, under Engineer Burson, occupied seventeen and a 

half days doing the work. 

STOCKTON, CaL.—The machinery for the electric plant of the 

Tuolumne Electric Company has arrived and is being hauled to 

its destination on the Tuolumne River, between here and Grove- 

land. Some of it is very large and heavy and it will be no easy 

matter to take it over the steep and narrow road from Groveland 

to the river. There are about 200 tons of pipe in addition to the 

more massive and weighty machinery. The company has made 

good progress with its enterprise, and it is expected that, the 

machinery being on hand, there will be nothing to interfere with 

the rapid completion of the work. 

CIty OF MExIco, MEx.—Camilo A. Gonzales, director of the 

Federal Telegraph Company, has decided to authorize the con- 

struction of a line between Ascension and Frontera. The dis- 

tance between these terminals is 230 kilometers, the gap still lack- 

ing complete telegraph communication direct between Paro del 

Norte and Nogales and Guaymas. When this is completed the 

entire northwestern part of the republic will be in communica- 

tion with other parts of Mexico, and it will not be necessary to 

apply to the American lines in Arizona and Texas. 

the new line is estimated at $40,000. 

The cost of 

MARYSVILLE, CAL.—Word was brought from the mountains to 

the effect that a large portion of Bucks Valley, forty miles east of 

Marysville, will in the near future be converted into a huge reser- 

voir for the generation of electricity. 

will be built at the lower end. 

moved to the hillside so that it will be the 

H. Yard and W. P. Hammon are the promotors of 

the enterprise. They have extensive mining lands for miles 

along the river in that vicinity, and their mode of mining is to 

haul the gravel on electric roads to places where it can be sluiced. 

The system to be employed will be something new in California. 

A dam of large dimensions 

Already the stage road is being 

ot above level 

the water. 

UKIAH, CAL.—Ukiah capitalists have begun work on the dam 

for the Eel River Power and Irrigation Company, located near 

the John Day place. The structure will be eighty feet high, 

twenty feet thick at the base, and will be built of stone and 

cement. Large waste gates are being constructed, so that the 

dam will not interfere with the natural flow of the river. It 

the intention of the company to use only the surplus water for 

power purposes. The power plant will be located in the extreme 

northern part of Potter Valley, and to connect the dam with the 

power house a tunnel one mile long is now being drilled through 

the mountain. Crews are working at both ends of the tunnel. 

From the intake at the dam to the proposed power house there 

will be a fall of 420 feet, giving a pressure of about 185 pounds to 

the square inch. It is the purpose of the company to furnish 

electric lights for the section of the country about Ukiah, con- 

tracts having already been secured to light Ukiah and other cities. 

Power will also be furnished. 

is 

The feature of having cheap power 

to pump water will do away with a costly system of irrigation 

ditches, such as must be used by a gravity system. The surplus 

water as it leaves the power plant will be used by the farmers of 

Potter Valley and by them turned into the Russian River, which 

is dry during the summer months. 

Hoop RIVER, OR.—An electric light plant and water works 

are extensive improvements under consideration by W. Ross 

Winans at his townsite near the falls of Hood River. Mr. Winans 
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has also under way a project for the construction of a series of 
dams at the forks of the river. He estimates that it will be poss- 

ible to develop 50,000 horsepower at this point of the river. Mr. 

Winans has granted a free right of way through three miles of 
his townsite to the Mount Hood Railway, which company has 

agreed to establish a station between the Winans Hotel and the 

bank of the river. There have already been frequent inquiries 

for property in the Winans townsite and Mr. Winans expects to 

make a great many sales this summer. The power for the opera- 
tion of the dynamo which is to furnish the lights for the hotel 

and other residences at Winans will be furnished from a large 

spring on the bank of the river. By carrying the water a dis- 

tance of 900 feet Mr. Winans figures on a z0o-foot fall. With the 
completion of the Mount Hood Railroad great things are expected 

from the town of Winans. Magnificent water power is near at 

hand, which should not be so very expensive to harness. Mr. 
Winansis figuring on a market for his electric energy in Portland, 

but would prefer to secure the location of factories and sell the 

power near at hand. 

TRANSPORTATION. 

Et, Paso, Tex.—The El Paso Electric Railway Company will 

build an extension of over a mile to their present system. 

San Mateo, Cat.—It is reported that the entire electric line 

from Holy Cross station to Burlingame is to be relaid with heavy 

T rails. 

REDDING, Cal.—E. B. Walbridge has been awarded the fran- 
chise to build the electric road between Red Bluff and Tuscon 

Springs. 

REDDING, CaL.—A company is being formed here to construct 

an electric road through Redding, Anderson and across Clear 

Creek to Millville, touching rich territory. The road is to cost 
$750,000, 

REDDING, CAL,—A company is being formed to construct an 

electric road through Redding, Anderson and across Clear Creek 

to Millville. This road is to cost $750,000. 

SAN FRANcIsco, CAL.—An application by the United Railroads 

for permission. to extend the Mission Street line from Onondago 
Avenue to the county boundary was granted. 

MERCED, CAL.—Contractors are now looking over the line of 

the Yossmite Valley Railroad. Only a few details of the con- 
struction contracts remain to be decided upon. 

San Digco, CaL.—An ordinance has been passed granting a 
street railway franchise to E.S. Babcock, the time for com- 

pletion being extended for four months from the 21st of June. 

HOLLywoop, CAL.—Residents of Hollywood, and those along 

the Hollywood line of the Los Angeles-Pacific electric line, are in 
a fair way to secure the long promised seven and a half minute 
service. 

EUREKA, CAl,.—A franchise was sold to Green & O’Brien, of 

the Humboldt Transit Company, granting the corforation the 

privilege to lay and operate a street railroad on various streets in 
the city. 

LAS VEGAS, N. M.—W. A. Buddecke, who recently purchased 

the controlling interest in the Las Vegas and Hot Springs Elec- 

tric Railway, will arrange for the laying of new tracks, and new 
cars will be added. 

Cotusa, CAL.—An ordinance was passed granting to W. H. 
Buster a franchise privilege to lay, construct, maintain and oper- 

ate an electric railway over, along and upon the county road in 
the County of Colusa. 

STERRA MADRE, CatL.—The Pacific Electric Railway Company 
has called for bids for a concrete bridge near the Hastings ranch. 

This will be one of the largest engineering works on the new 
road to the foot of Wilson’s Park. 

Santa Cruz, Cal —Fifteen surveyors with assistant engineer, 

J.C. Arnold in charge, left June 8th for Wilders’ ranch four 
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miles up the coast, where they will commence surveying a route 

for the new Ocean Shore Railway. 

SAN Dreco, CaL.—The San Diego, Old Town and Pacific Beach 
Railroad Company has made application for a franchise to con- 
struct a single steam or electric railroad upon certain property 

and streets in the City of San Diego. 

ALHAMBRA, CaAL.—We may expect to soon hear something 
“definite about the Pacific electric railway line to Covina. It will 

doubtless be the next work undertaken by Mr. Huntington after 

the completion of the Santa Ana line. 

MONTEREY, CAL.—M. V. McQuigg, of the Monterey County 

Gas and Electric Company, states that the proposed extension of 
its Monterey electric railway from Pacific Grove to Carmel-by-the- 

Sea will be constructed this winter. 

Nk&vapA City, Cal.—Henry Malloch, confidential agent of 
Jno. Martin, is here on business connected with the securing of 

rights of way for the railroad. Mr. Martin proposes to build 

from this place and Grass Valley to Marysville. 

City oF Mexico, MEX.—Joaquin Obregon Gonzalez, the pro- 
gressive Governor of the State of Guanajuato, stated that the pro- 

ject for the construction of an electric line connecting the city of 

Guanajuato with Irapurato was about to be carried out. 

Stockton, CaL.—C. C. Harp of this city, representing the 
Southern Pacific Company in securing the line from Sacramento 

for the electric road to be constructed from that town to Stock- 

ton and Antioch, is engaged in securing rights of way near Sacra- 

mento. 

ANACONDA, Mont.—Yogen Bros. have petitioned the City 
Council for a franchise to extend a line to the mammoth electric 

plant that is being installed by them on the Yellowstone \River. 

Later the firm will ask for a franchise for an electric line through 

the city. 

Los ANGELES, CaL.—A. Solano, a civil engineer of Los Angeles, 
after investigating conditions in Chihuahua, has returned to Cali- 
fornia to organize a company to electrize by the street car system 

of the city. He is associated with P. H. McDermott, of Chihua- 

hua, City of Mexico. 

City oF Mexico, MEX.—W. W. Wheatly, general manager of 

the Mexican Electrical Tramways (Ltd), is now busily engaged 

in preparing specifications for new cars that will be ordered from 

the United States very soon. Itishis intention to order at least 

twenty new cars this year. 

SANTA Monica, Cal.—The Los Angeles-Pacific is increasing 
its power plant capacities as well as its rolling equipment. An 

installment of the offer for forty cars placed some time ago with 
a St. Louis car company has been shipped and the coaches are 

expected to arrive within a few days. 

PASADENA, CAL.—The Fraction Railway Supply Company, 
which was recently organized here, contemplates building an 

electric railroad from Pasadena to the observatory on Mt. Wilson. 

It is announced that the first test of their cars will probably be 
made up Mount Hamilton from San Jose. 

OAKLAND, CAL.—The Oakland Traction Consolidated Company 
have been granted a franchise to build an electric road from the 

eastern boundary line of this city and over a private right of way 

to Oakland Avenne, also from the northern boundary line of the 

city along College Avenue to Alcatraz Avenue. 

SAN PEDRO, CAL.—After several months of waiting, the people 

of San Pedro at last have seen the beginning of the work on the 

Pacific Electric’s wharf and freight carrying line, which will 

doubtless enter into direct comptition with the Southern Pacific 

Company at this port in the hauling of freight. 

Los ANGELES, CAL.—The Temple Street line of the Pacific 

Electric Railway Company may extend for a mile and a half into 
the country, if the petition of G. Rheinchild, R. Bixby and I. R. 

Bixby is granted. If the extension is granted and built a large 

territory of hilly land will be opened up for residence purposes. 
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JAMESTOWN, CAL.—Chief Engineer Newell and assistants will 

this week commence the work of definitely locating the line of 

the Jamestown and Yosemite Railway from Jamestown to the 

Smith ranch five miles above Groveland. As soon as the route is 
located to the Tuolumne River laborers will be put to work grad- 
ing. 

WALNUT CREEK, CaL.—The stockholders of the Oakland and 

Contra Costa Interurban Railroad held a meeting May 20th and 

decided to call in 15 per cent. of all stock subscriptions, the 

amount received to be used in securing franchises and making 

surveys on the proposed route between Walnut Creek and Oak- 

land. 

FRESNO, CAL.—A. G. Wishom, returned from Los Angeles, 

where he was in conference with the electric road people. He 

announces that the F Street branch in the packing house dis- 

trict would soon be started and completed by September ist. A 

new generator will be installed in the steam plant doubling its 

capacity. 

SACRAMENTO, CAL.—John Martin, president of the Bay Coun- 
ties Power Company, to-day asked the Supervisors for a franchise 

for an electric road on the Riverside road. The new road will tap 

the rich fruit belt along the Sacraments River and will parallel 
the Southern Pacific’s proposed line from Stockton to this city 

via Walnnt Grove. 

GRass VALLEY, CAL.—The permanent survey for the John 

Martin electric line will be continued first to Auburn instead of 

to Marysville. Marysville, however, will not be left out in the 

building of the road. The junction depot will be built almost at 

Lime Kiln. The company seems to be having no trouble in  get- 

ting rights of way. 

Los ANGELES, CAL.—The contract has been awarded and work 

will be commenced at once on the construction of the" electric 

road leaving the main line of the Los Angeles Pacific Electric 

Railroad at Sawtelle and running through the tract known as 

Westgate, adjoining the Soldier’s Home, and down through the 
town of Santa Monica. 

SAN RAFAEL, CAL.—The Sebastopol and Santa Rosa electric 

railway is contemplating the laying out of a route from the city 

of Petaluma to Dillons Beach. This beach lies near the mouth of 

Tomales Bay and is sheltered from the ocean, making it a desir- 

able spot for the summer months for the residents of the valleys 
of Sonoma, Napa and Marin. 

SACRAMENTO, CAL.—Frank Ross, manager of the Sacramento 

Electric Company, stated that there was no truth in the rumor 

that the company contemplated continuing its J Street extension 

to Brighton station. He admitted, however, that there was a pos- 

sibility that the company may ask for a franchise to extend its 

line accross to East Lawn Cemetery. 

EuREKA, CAL.—An ordinance was adopted granting to the 

Humboldt Transit Company the right, privilege and franchise to 

construct, equip and operate a single track railroad of standard 

guage operated by electricity or other motive power, except steam 

or animals, along, over and upon certain portions of the public 

highways of the County of Humboldt. 

SAN D1EGO, CaL-—The committee favorably considered and 

recommended for granting the petition of D. C. Collier fora fran- 

chise to construct an electric street railroad on University Heights, 

as heretofore mentioned, the line to run on University Avenue, 

Works Avenue, Boundary Street, Collier Avenue and Kansas 

Street, to the eastern limits of the city. 

LONG BREACH, CaL.—A proposition has been presented to the 

City Council for building a small trolley line from the shore to 
the other end of the pier on a level with the upper deck, but east 

of it, on supports extending from the lower deck, by Mr. Daver- 

port. The proposition met with favor and was referred to the 

Board of Public Works for investigation. 

‘SaRSON CiTy, NEV.—It is reported that an electric road will be 

built in Churchill as a feeder for the Southern Pacific to bring 
the products of Carson Sink ranches and mines of that county to 
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the trunk line. The cost of the projected road is estimated at 

$400,000. The power for operating the electric railway will be 

transmitted from Floriston eighty-five miles distant. 

SANTA Cruz, Car.—C. N. Felton, W. E. Dean, et al., stock- 

holders of the Ocean Shore Railway, appeared before the City 

Council to obtain the necessary franchise for the building of the 

road. They announce that as soon as the contracts are awarded 

the actual work of laying rails between Santa Cruze and San 

Francisco will be rushed along with all possible speed. 

STOCKTON, CAL,.—A party of surveyors are at work in this vic- 

inity making a survey for the electric road which it is proposed to 

run from Stockton to Yosemite Valley by the way of Jenny Lind 

and Jamestown. The company will ask the City Council for a 

franchise on Stockton Street, from North Street to Stockton 

Channel, which it will follow eastward to McLeod’s Lake. 

Los ANGELES, CAL.—Residents of Hollywood and those along 

the Hollywood line of the Los Angeles-Pacific electric line are in 

a fair way to secure the long promised seven and one-half minutes 

service. Judge Albert M. Stephens has sold nine acres at the 

corner of Sunset Boulevard and Reno Street to the Los Angeles- 

Pacific Company as a site for a power house and substation. 

REDWoOoOD City, CAL.—An ordinance was adopted granting to 

the United Railways of San Francisco, the right and privilege to 

construct and operate a single or double track raiiroad for the 

period of fifty years, with the privilege of erecting and maintain- 

ing the necessary poles, wires and appliances for an electric trol- 

ley system over and upon certain highways in the County of San 

Mateo. 

San LEANDRO, CAL.—The Oakland Traction Company has 

been granted two franchises, one to construct and operate for 

fifty years a single or double track street railroad, one on College 

Avenue running northerly to and forming a junction with the 

tracks of the company on Alcatraz Avenue, and the other road on 

Linda Avenue across a private right of way and Sunnyside Avenue 

to Oakland Avenue. 

RIALTO, CAL.—Seth Hartley, the man who started the line up 

Third Street in San Bernardino which eventually grew into the 
now completed San Bernardino Valley Traction Company’s sys- 

tem, may be the means of furnishing people of Rialto with an elec- 

tric road, that long desired meansof transportation to and from 

the County Seat. He offers to build the road if the people will 

secure the right of way. 

SAN JosE, CaL.—O. A. Hale, of the Interurban system between 

San Jose and Los Gatos and Saratoga, states that an electric line 

will soon extend north to Palo Alto, 

intended to head off the San Mateo, Palo Alto and San Jose elec- 

tric project of A. T. de Forrest, W. F. Hanrahan and other peo- 

The latter project will connect with the United 

The Palo Alto extension is 

ple of this city. 

Railroads line of San Mateo. 

SAN FRANCISCO, CAL.—At a conference held at the St. Francis 

Hotel recently plans were finally completed for the construction 

of the new electric railroad from Chico to Oroville. It 

decided to incorporate immediately a company that will be known 

as the Chico Southern Railroad, and grading along the route, of 

which a survey was recently completed under the direction of 

was 

Engineer Robinson, will begin at once. 

Los ANGELES, CAL.—There has been filed in the office of the 

Recorder here a trust deed from the Bakersfield and Ventura 

Railway Company, of Los Angeles, and Eben Smith, covering 

franchises in this county and a chattel mortgage. the 

property of the people represented by J. Burson, who has been 

working along the electric road lines in this county. Work is 

now being prosecuted on the road near Heueneme. 

City oF MEXICO, MEX. 

Tramways Company, in which Sir Charles and his associates own 

This is 

It is currently reported that the 

the controlling interests, have incontemplation the investment of 

a large amount of additional capital to be used in the electrifica- 

tion during the next two or three years of several of the old mule 
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lines and the building of some new electric lines in the new 

colonies that are rapidly growing up around the city. 

SAN FRANCISCO, CaL.—A number of the officials of the Dia- 
mond Match Company, including president O. C. Barber, of 
Akron, general manager William F. Graves, of New York, et al., 

arrived here from Chico, where they have been inspecting the 

company’sinterests. While in the north they thoroughly discus- 

sed the proposed electric railway from Chico to Oroville and 

practically decided to construct it in the near future. 

GUADALAJARA, Mrx.—The Jalisco and Michoacan Railway 

Company which was organized for the purpose of building and 
operating an electric railway between Guadalajara and Chapapa, 

is getting its affairs in shape for the early consumation of the pro- 

ject. It has also taken under a twenty-five year lease the street 
railway line running from the National Railroad Station in 

Patzcuaro, State of Michoacan to the shore of Lake Pawscuaro. 

Los ANGELES CaAL.—The Pacific Electric Railway within the 

next ninety days will have completed a line which will take the 

prospective climber to the base of the mountain (Mount Wilson), 

the terminal of the road to be at the bottom of the mountain 

trail. The line on which work has already started is to be three 

and one-half miles long and will start from Lamanda Park, run- 

ning from there to Sierra Madre, then down to Central Avenue 

to the mountain trail. 

RED BiuFr, CaL.—The directors and stockholders of the Red 

Bluff and Fall River Railroad Campany have held a conference 
with President H.H. Noble and Manager E. D. V. Johnson, of 

the Northern California Power Company, and decided to have a 

new survey made from this point to Thatcher's Mill, a distance of 
about sixty miles. It is understood that the power company pro- 

poses to take considerable stock in the new road. The company 

probably will furnish the power used by the railway. 

Stockton, CaL.—Deeds have been placed on record in San 
Joaquin and Alameda counties conveying to the Western Pacific 

Company the rights of way of the Alameda and San Joaquin Rail- 

way Company, locally known as the Tesla coal road, from Tesla in 

Alameda County to Stockton. It is believed that actual construc - 

tion of the connecting line to meet the Tesla road will be com- 

menced during the summer. A long tunnel willbe bored through 

the mountain at Tesla to get a road into the Livermore Valley. 

RENO, NEv.—It was officially stated by a prominent official of 

the Southern Pacific Company, that the contract for the construc- 

tion of a series of tunnels through the Sierra Nevada Mountains 

has been let. The contract was given to Erickson & Co., of Los 

Angeles and San Francisco and will call for the expenditure of 
over $25,000,000. The work will be started with in a month. It 

will be impossible to use steam engines in these tunnels on 

account of the smoke and in their places electric and compressed 
air engines will be used. 

SAN DigGo, CAL,—For $225 Louis J. Wilde secured from the 

Board of Trustees of National City a franchise for a street railway 

in that place. A nominal bid had been made by a committee 

representing the board, but the bid of Mr. Wild’s representatives 
exceeded this and the award was made as stated. By the terms 
of the franchise, which is for twenty-five years, work in good 

faith is to be commenced within four months or it will be forfeited. 
The work is to be completed within two years, unless the board 

shall extend the time for some good and sufficient reasons. 

Tacoma, WasH.—Chas. H. Baker, builder of the Snoqualmie 
Falls power plant, has left for China to commence operations 
looking toward the building of an extensive electric railway sys- 

tem through the richest Chinese provinces. The Chinese Minis- 

ter at Washington, Mr. Liang, has approved Baker's plans and 
assured Baker that the Chinese Government will lend its encour- 
agement. Armed with this assurance Baker expects to gain im- 

mediate audience with the highest Chinese officials. It is por- 
posed to build a third-rail system between all important Chinese 

centers, utilizing the power of the rivers for the generation of 
electric power. 
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PORTLAND, Or.—Control of the Portland Consolidated Street 

Railway Company has passed to Eastern capitalists. The negoti- 
ations, which have been pending for some time, terminated when 

the great New York banking house of J. and W. Seligman and E. 

W. Clark & Co., of Philadelphia, no less well known in financial 

circles, secured a majority of the stock of the corporation. The 

deal involves about $6,000,000. The consummation of this great 

deal, the greatest and the most important which Portland has 

ever known, is expected to be far reaching in its consequences. 

The new owners of the city’s street railways are backed by unlim- 

ited capital, and will enter at once on extensive improvements 

and extensions. 

SAN FRANCISCO, CAL.—The Board of Public Works have adop- 

ted plans and estimate the cost of the acquisition and completion 

by the city of the Geary Street road as submitted by city engi- 

neer, Woodward. The plans were ordered to be immediately 
transmitted to the Board of Supervisors. The total cost of the 

desired improvements is placed at $667,595 segregated as follows: 

Conversion of Geary Street road, $179,432; new electric road with 

underground conductors along point Lobos Avenue, from Fifth 

to Tenth Avenue, along Tenth Avenue to Fulton Street 8.08 miles, 

including paving between the tracks and removal of pipes and 

conduits, $125,273, cars, tools and appliances, $203,390; storage 

battery, $60,500; lot and building $99,000. 

San Dieco, CaL.—With the return of E. S. Babcock from an 

extended Eastern trip, came the announcement that operations 
will begin at an early date on the straightening and electrizfing of 

the present motor line to Pacific Beach and La Jolla, as well as 

the construction of the proposed trolley line up C Street, from 

Artic and down Sixth, which is to connect the La Jolla depot 

with the stations on the Cuyamaca and National City lines, In 
speaking about the matter, Mr. Babcook said that five carloads of 

rails, about 150 tons, have been shipped, as well as a carload of 

wire for use on the road. If we had the crossings here we could 

begin work at once, said Mr. Babcock, but we need them before 

starting. They will cost in the neighborhood of $3000. We are 

trying to hurry up the manufacturers and hope to hear from that 

part of the material soon. 

GUADALAJARA, MrEX—The contract entered between the ex- 

ecutive of the State and M.C. Miller, on behalf of the Jalisco 

Rapid Transit Company for'the construction of an electric rail- 

way from this city to the port of Chamela, on the Pacific Coast, 

has been sent to the state congress for its approval or otherwise. 
Mr. Miller is the president of the company, which is capitalized at 

six millions dollars, gold. According to the contract in question, 

he shall deposit with the National Bank the sum of $20,000 as a 

guarantee of the fulfillment of the contract. The plans shall be 

presented on the state congress within four months, counted from 

the date of the approval of the contract and work of the plans. 

The contract is for eight. years, during which time the Jalisco 

government pledges itself not to grant another concession for the 

construction of a railroad to the Pacific. 

SAN Francisco, CaL.—Evidence accumulates that the Southern 

Pacific Company intends, at an early date, to build a big electric 

power plant in the Sierras, and that it will use the power gen- 

erated there for the propulsion of its trains from Sacramento to 

Reno. The latest report, which seems to have considerable bear- 

ing on the situation, comes from Sacramento, and says: “It was 

learned to day from a prominent railroad official that the South- 

ern Pacific Company intends to run both electric and steam trains 

on the proposed road down the river. It is understood that the 

steam trains will be used for hauling freight, while the electric 

cars will be exclusively for passenger service. It was announced 

to-day by a railroad official that the first gasoline car to be tried 
by the Southern Pacific Company in this State will be tried on 

the down-river line. If this car is a success, it will probably be 
adopted by the railroad company for suburban roads.”’ 

OREGON City, Or.—The Portland General Electric Company 
has filed a petition in the county court asking for a franchise over 

the county roads between Oregon City and Aurora for the trans- 
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mission of electric light, power and energy. It will ask for a 

similar franchise over the Marion County roads between Aurora 

and Salem. The company will erect an additional generating 

plant on the east side of the river at Willamette Valley as far 

south as Salem with light and power.. The construction of the 

new power plant will begin during the low water period this sum- 

mer. 10,500 horsepower will be installed, and additions will be 

made as fast as the demand justifies the increase. The Portland 

General Electric Company now has 12,000 horsepower from the 
station on the west bank of the Willamette Falls, and will soon 

have the same capacity from the steam plant in Portland. In 

1906 it will have 7000 horsepower from the Oregon Water Power 

and Railway Company's station on the Clackamas River. 

SANTA Cruz, CaL.—A certified copy of the articles of incor- 
poration of the Ocean Shore Railway Company has been filed 

with the County Clerk at Santa Cruz. The ten original investors 

subscribed for stock to the extent of $1000 per mile for the dis- 

tance of eighty-three miles, although the names of only seven 

appear, the balance of the stock standing in the name of A. D. 
Bowen. The San Francisco terminal is given as the bay shore at 

Army Street. The line is to run to the coast via Ocean View and 

thence down Halfmoon Bay to Santa Cruz. Walter E. Dean, J. 

Downey Harvey, Chas. C. Moore, Chas. Carpy, Chas. E. Green 

and Burke Corbett are credited with eighty-three. shares each; 

Alfred D. Bowen, the principal promoter, who also handled the 

Petaluma and Santa Rosa electric road, is credited with 332 shares. 

Geo. A. Knight, Jas. D. Phelan, Rudolph Sperckels and Mr. 

Tobin are credited with being heavy subscribers to the $400,000 
which is now in bank for construction purposes. The capital 

stock is $3,000,000. Chief Engineer Rogers started over the route 

this week with the assistant engineer of the Santa Fe. He says 

he can make the eighty-three miles between the two cities in two 

hours, Electric locomotives are to be built, and two power sta- 

tions established. Construction work is to be started from both 

ends within thirty days, 

TELEPHONE AND TELEGRAPH. 

ForEST GROVE, OR.—The County Commissioners have granted 

a franchise to Christian Riehen to construct a telephone line. 

SANTA ANa, CaL.—The Sunset Telephone Company is to ex- 

tend its line to East Newport and the Island of Balboa, Bayside, 
at once. 

Los ANGELES, Cal.—The Home Telephone Company has been 

awarded a franchise to set poles and run wires in the streets of 

Coronado. 

SANTA Fr, N. M.—The Colorado Telephone Company was 

granted a fifty year frauchise for the building and operation of a 

telephone line in the county. 

Los ANGELES, CAL.—The Home Telephone Company is ex- 

tending its lines through Prospect Street from Fernando Road 

east to Glendale via West Glendale. 

EUREKA, CAL.—l,. F. Puter, representing an unknown tele- 

plone company, recently submitted tothe City Council a petition 

for a franchise to introduce a new system here. 

SANTA Monica, CAL.—The work of installing automatic home 

telephones is being prosecuted with all vigor, and already several 

hundred instruments are in use throughout the city. 

Boise, IDAHO.—The Idaho Independent Telephone Company 

will build a modern three-story building, the entire building to 

be used for telephone purposes, at a cost of about $35,000. 

C@uR D'ALENE, IDAHO.—The Interstate Telephone Company 

has been preparing for its local telephone system. Manager 

Fisher says the system will be ready by the middle of August. 

Los ANGELES, CaL.—The Sunset Telephone Company will at 

once change its system here to what is known as the express 

system, doing away with ringing bells to get the central office. 

MESA, ARIz.—Three wagon loads of telephone poles were 
taken north of Mesa yesterday, to build a line to Mesa, connect- 
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ing this town with the government line from Phoenix to Roose- 

velt. 

VALLEJO, CAL.—Attorney F. R. Devlin made application for a 

franchise to construct and maintain a telephone, telegraph, mes- 

senger and burglar alarm system in this city for a period of fifty 

years. 

San DiEGo, CaL.—Bids for the telephone franchise were con- 

sidered by the Board of City trustees and the privilege awarded 
to the Home Telephone Company to establish its system at the 

beach. : 

MONTEREY, MEX.—Camilo A. Gonzales, director of the Federal 

Telegraph Company, today decided to authorize the construction 

of a line between Ascension and Frontera. The cost is estimated 

at $40, 000. 

HELENA, Mont.—W. H. Walling, of the Sheridan, Wyoming, 

district, is working up the matter of telephone connection with 

that city. The line will be about sixty miles long and will cost 
about $2000. 

REDLANDS, CAL.—A carload of cable wire arrived for the Home 

Telephone Company. The cables are both for underground and 

overhead, and will be installed in the cable system being put in 

over the town. 

TacoMa, WAsH.—Louis Morrison and Dell Keagy, of Cham- 

bers Prairie, have applied to the county commissioners for a 

franchise to operate a rural telephone line between this c ty and 

Chambers Prairie. 

Los ANGELES, CAL.—Over ninety miles of wire was received 

here to-day to be used by the Sunset Telephone Company in re- 

building its lines and extending the service; $40co will be ex- 

pended in betterment. 

VALLEJO, CaL.—Attorney Frank R. Devlin, of this city, has 

filed a petition asking that the Board advertise the sale ofa 

franchise to maintain throughout the streets of this city for the 

period of fifty years a telephone system. 

ALBUQUERQUE, N. M.—At the regular meeting of the City 

Council final action was taken on the franchise of tlie Colorado 

Telephone Company, closing the matter of that company’s 

privilege in this city for a term of forty years. 

ALBUQUERQUE, N. M.—The Colorado Telephone Company has 

accepted the plans of Architect J. L.. Le Driere for the company’s 

new exchange building on North Fourth Street, between Rail- 

road and Copper avenues. It will cost $25,0co. 

City OF MExico, MEx.—The cities of Nogales, Sonora and 

Ciudad Juarez, Chihuahua will soon be connected by a telegraph 

line. Engineer Oniceforo Garcia will direct the construction of 

the line, and it is estimated it will cost $40, 0co. 

MONTEREY, MEX.—Extensive improvements are contemplated 

in the near future in the local telephone exchange. The new 

management have been busy making repairs aed they will in- 

stall a lot of new fixtures and other appliances. 

City oF MExIco, MEx.—Plans are now completed for the 

work of building two additional stories over the rear part of the 

house recently purchased by the New Telephone Company at 6, 

Sapo Street for an exchange, general offices, etc. 

POMEROY, WASH. —J. M. Robinson is secretary aud treasurer 

aud W. A. De Bow, A. J. Shelton and J. M. Robinson, trustees, 

of a company that will build a telephone line through the Upper 

Meadow Gulch country and across the Deadman. 

Los ANGELES, CAL.—Articles of incorporation have been pre 

pared for a new and independent telephone and telegraph system, 

to be 134 miles in length, connecting Les Vegas, Beatty, Rhyolite, 

the smaller camps of the Bullfrog District and Goldfield. 

RIVERSIDE, CAL.—The Home Telephone Company is to extend 

its line to West Riverside. J.G. Lambert, president of the River- 
side Home Telephone Company, has secured permission from the 

County Supervisors to cross the river along the county’s riglit-of- 

way. 
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MEADOwS, IpDAHO.—The Payette Lake Mutual Telephone Com- 
pany and the Meadows-Warren-Roosevelt Company will build a 

line from the Meadows Mutual Lelephone Company’s line to 

Laredo. Work will commence as soon as the survey is com- 

pleted. 

NEEDLES, CaL.—The Arizona California and Nevada Tele- 
phone Company are making an effort to establish a telephone in 

every residence in the city. N. W. Tarr a member of the com- 

pany, is now advertising for a franchise from San Bernardino to 

Needles. 

Coton, CAL.—A special meeting will be held of the stock- 
holders of the Colton Home Telephone and Telegraph Company 

on the 31st of July for the purpose of voting upon the question of 

creating a bonded indebtedness of said corporation in the amount 

of $100,000. 

Los ANGELES, CAL.—The work has been commenced on the 

construction of a new line of telephone poles and wires be- 
tween San Diego and La Jolla. Bigger poles and larger wires 
are to be put in, as the present line to that resort has been found 

inadequate. 

City OF Mexico, MEx.—T. F. McGuire, general manager of 
the Mexican Telephone and Telegraph Company, has thirteen 
carloads of conduits for the underground system of his company 

for this city on the road from Ohio, and the work will be pushe 

rapidly along. 

SANTA BARBARA, CAlL.—Construction of the suburban tele- 
phone service to Goleta is well underway. The Home Telephone 

Company of this city has received 50,000 feet of cable to be used 
between this city and Goleta, which is now being distributed 

along the route. 

ALBUQUERQUE, N. M.—The Colorado Telephone Company will 

at once start work on improvements to its system in Albuquer- 
que to cost in the neighborhood of $60,000 or more. New tele- 

phones will be installed, and new poles and wires will take the 
place of the*old ones. 

Los ANGELES, CaL.—It is only a question of time when the 
collection of telegraph, telephone, electric lighting and trolley 
poles will be removed throughout the city and consolidated sys- 

tems erected in place of the conglomerate mass of sticks which 

now disfigure the city. 

LAKEVIEW, OR.—The Dent Telephone and Telegraph Com- 

pany will run a line from Lakeview to Plush, via Crane Lake and 
Adel, which will traverse a large territory. Preliminary work is 

to begin at once and supplies ordered immediately. C. W. Lent 

is the original promoter. 

CALDWELI., IDAHO.—W. J. Thrailkill, of Boise, was in Caldwell 
recently in the interest of the Independent Telephone Company, 

which has a franchise to do business here. He states that from 

$15,000 to $20,000 will be spent in installing the system and that 

work will begin at once. 

H&LENA, Mont.—Lieutenant-Governor Edwin Norris and for- 

mer Governor B. F. White and others, of Beaverhead County, 
have incorporated the Southern Montana Telephone Company 

for the purpose of constructing a telephone line from Bannack 
to Wisdom in that county. 

Lompoc, CAL.—The prospects of Lompoc having a new tele- 

phone system within the next few months are very good. The 

Home Telephone Company is making arrangements to extend 

its lines to the northern part of the county and connect with all 

the towns and oil camps in this section. 

SAN PEDRO, CAL.—In regard to the establishment of a tele- 
phone connection between this city and the lighthouse on Point 

Formin, Secretary Hyatt reported that the governing board of 
engineers at Washington informed him that there is at present 
no appropriation to cover such an expense. 

SHATILE, WASH.—Auagreement has been reached by the Inde- 

pendent Telephoue Company and the Port Angeles Company 

whereby an extension will be built from Lungeness to Port An- 
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geles, a distance of eighteen or twenty miles, and connection 

made with the long distance lines of the sound. 

SPOKANE, WAsH.—The Klickitat County Farmers’ Telephone 

Company held meeting in Goldendale recently and elected the 
following officers: J.S. Eddings, president; N. C. Metier, vice- 
president; Fred H. Vunk, secretary; A. M. Wiley, treasurer. Six 

lines will be built and abont 300 telephones used. 

ALBUQUERQUE, N. M.—F. H. Cannon, superintendent of con-. 

struction of the Colorado Telephone Company, is getting ready 

to start active construction work on the long distance line from 

Las Vegas through Santa Fe and this city toSocorro. The work 
will be completed in four months from the time of beginning 

work. : 

NEEDLES, CAL.—Telephone lines are about to be built from 
Needles to San Bernardino, also down the west side of the Colo- 

rado River to the Santa Fe bridge and thence to Parker. Another 

line will extend from Ibex, a station on the Santa Fe, to Search- 

light, Nev., and still another will reach from Barstow to Johannes- 

burg and Kramer. 

SAN BERNARDINO, CAL.—Nathan W. Tarr has been granted a 

franchise for the right of way for telepeone lines from the Colo- 
rado River to San Bernardino, to follow as near as practicable 
the right of way of the Santa Fe-Pacific Railway from the west 
end of the railroad bringe across the Colorado River to the city 

of San Bernardino. 

CorkUR D’ALENE, IDAHO—The Rocky Mountain Bell Tele 

plone Company will erect a steel and concrete building to be 

used as division headquarters and for the local exchange. The 
building will not be erected until next year. A.G. Miller, div- 

ision superintendent, states that many improvements will be 

made at once in the system. 

SANTA Monica, CAL.—The Los Angeles-Pacific electric line is 
preparing to displace telephony with telegraphy along its tracks 
as a means of communication between the several stations and in 
train dispatching. Copper wires for the use of the new telegraph 
line are now being strung and telegraph offices will be established 
at all stations along the route. 

SAN Digco, CaL.—J. W. Sefton and L. J. Wilde of this city and 

H. W. Hellman of Los Angeles, have turned over to the Home 

Telephone Company $50,000 in exchange for the entire bond 
issue for the extension of the system to Coronado, Chula Vista, 

National City, El Cajon aud La Jolla.- The extension of the line 

to La Jolla will be the first extension. 

WENATCHEE, WASH.—Steps are being taken for the organiz- 

ation of a rural telephone company to connect with the Farmers’ 

Telephone Company, of Wenatchee Va ley. It is proposed to 

form astock company. The line will run east from Ellensburg 
about five miles, north two miles and thence in an easterly direc- 

tion. The company is to be formed at Ellensburg. 

WATERVILLE, WASH.—J. W. Cunningham and Carl Smith were 

here recently iu the interest of a new telephone company at 

Alpha. It is the intention to putin a first-class line and make 
central at Alpha. For the present the line will be extended to 
Yuba, and later to connect with Chelan and all the northern part 

of the county. Material has been ordered and work will be 

rushed. 

Napa, CaL.—At a meeting of the City Council, L. T. Hayman, 
of Napa, representing independent capitalists, presented an 

application for a franchise for telephone and telegraph lines in 
this city. The new company intends to have automatic switch- 
boards, and will do away with so-called party lines. The system 

will be similar to the independent lines recently installed in Los 

Augeles and Sacramento. 

Los ANGELES, CAL.—In accordance with a resolution adopted 

at a meeting of the board of directors of the Home Telephone 

and Telegraph Company a special meeting of the stockholders of 

said company is called to be held August 29th, at 4 p. m., at 246 

South Hill Street, for the purpose of acting on the proposition of 
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creating an increase in the bonded indebtedness of the company 

from $2,000,500 to $5,000,000. 

San Dieco, CaL.—The Sunset Telephone Company is improv- 

ing its lines leading out from the city. All the company’s over- 

head wires and poles within the fire limits have now been re- 
moved and the wires conduited. Seven poles down Fifth Street 

remain to accomodate the city fire alarm wire, but the company 

will also put this wire underground as soon as arrangements 

“have been made with the authorities. 

PASADENA, CAL.—The Home Telephone Company, of San 

Francisco, are back of the project for which a company has been 
formed, with a capital of $10,000,000, to eliminate the hello girl. 

San Francisco will be the headquarters of the new system, and it 
is not proposed to go further south than Santa Barbara nor fur- 

ther north than Portland. The girlless system has been found 

to work in a practical and successful manner. 

’ SAN BERNARDINO, CaL.—The Home Telephone is.to make ex- 
t2usive improvements over the entire city. They will place a 

new switch board, which will be placed by the side of the pres- 
ent board, giving them a capacity for 1200 telephones, each one 
on an independent line. The company have just contracted 

with the Arrowhead Hot Springs Hotel to put ina private branch 
exchange of 107 telephones, with an independent switchboard 
and complete power plant, in their new hotel. 

PORTLAND, Or.—The Home Telephone and Telegraph Com- 

pany has been incorporated with a capital of $3,000,000 by Charles 

FE. Sumner, A. King Wilson and Albert Andrews for the purpose 
of constructing a telephone system in Portland. Mr. Sumner 
states that work on the system will start as soon as engineers can 

make a survey of the field. There will be two offices on the East 

Side and one on the West Side. William M. Godfrey, superin- 

tendent of construction for the company, is on the ground and 
it is thought the plant will be working in eight months. 

SAN FRANCISCO, CaL.—The wireless telegraph stations on this 

coast are to be 200 miles apart all the way from Puget Sound to 

San Diego. The station at the Farallones is already in operation 

and sites have been selected at Point Loma, Point Conception 
and the Bremerton Navy Yurd. 

Mendocino or Scotia, near Eureka, will be another site fora 

station. San Francisco and Yerba Buena Island, in the bay, are 

other stations. When this work is completed arrangements will 

be made to maintain unbroken ranges of wireless communication 

from Cavite, in the Philippine Islands, to Guam, thence to Mid- 
way, thence to Hawaii and between the latter and San Francisco. 

SAN FRANCISCO, CAL.—The Home Telephone Company of San 

Francisco has filed its petition with the Board of Supervisors for 
a fifty-year franchise to maintain and operate a telephone system 

in thecity and county of San Francisco. The most significant 

features of the application are clauses prohibiting the company 
from entering into any form of combination with any telephone 

company now existing in San Francisco, and providing for the 
amount of money to be expended during the initial three years 
after the granting of the franchise. This amount is specified as 

follows: $2,000,000 within twelve months after the commence- 
ment of work, $3,000,000 within twenty-four months, $4,000, 000 

within thirty-six months. 

City oF MExIco, MEx.—Two telegraph offices are to be estab- 

lished in the course of the month, one at Cholula, in the State 

of Puebla and the other at San Angel, in the Federal District. 

The New Telephone Company has fitted up the ground floor of 
the building 6, Sapo Street, for their rooms. The plans forthe 

exchange, which will be located in the building soon, will be 

drawn by an expert who is on his way from Stockholm. A line 

of distribution wells has been laid from San Jose Real to Mon- 

terilla Street, extending along Sapo and other streets that are a 

continuation of this street. The Mexican Telephone and Tele- 

graph will sink their pipes lower so as to allow the new com- 
panies pipes to pass over them. 
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Los ANGELES, Cal.—The California Independent Telephone 
Company, consisting of the independent telephone companies of 
southern California, was formed at a meeting held at the offices 

of the Home Telephone Company in Los Angeles recently. The 

following officers were elected: President, John Van Liew, of Los 

Angeles; first vice-president, D. S. Parker, of Pomona; second 

vice-president, Roscoe Howard, of San Diego; secretary, P. T. 

Spencer, of Whittier; treasurer, Will F. Frew, of Compton; 

executive committee, K. C. Wells, of Redlands; W. J. Lambert, 

of Riverside; A. L. Orton,-of Pasadena, and Kerr Higgins, of Los 

Angeles. Sixteen companies were represented at the meeting, 

the object of the association being, it was announced, for the 

purpose of securing closer relations. It was said that more than 

$10,000,000 is invested in the various independent companies in 

this section, with thirty exchanges, over 30,000 telephones, and 

toll lines reaching I10 towns. 

ILLUMINATION. 

City oF MEx1co, MEX.—Arc lamps are being installed by the 

electric light company of Mazatlan, Sinaloa. 

CuHIno, CaL.—An electric light and power plant will be in- 

stalled for this town and operations on the Chino ranch. 

CASTLEDALE, UTAH—J. Wellington Seeley and C. L. Allen have 

asked for a franchise to establish an electric light plant in Castle- 

dale. 

Los ANGELES, CAL.—The ordinance for the lighting of Hill 

Street with the proposed ornamental lamps and poles was adopted 

by the Council. 

SEBASTOPOL, CAL.—The Sebastopol Light, Power and Water 

Company filed a bid of $20 for the electric light franchise. The 

bid was accepted. 

SACRAMENTO, CaL.—The Loyalton Electric Light Company is 

extending its service to Beckwith, seventeen miles from here, 
across the Sierra Valley. 

OGDEN, UTAH—W. B. Wedell and George J. Kelly are busily 

engaged in devising a heating, light and power plant for the 

Washington Avenue block. 

SALT LAKE City, UTAH—A representative of the Utah Light 

and Power Company will visit Vernal in the near future with a 

view of asking for an electric light franchise. 

OXNARD, CaL.—The El Pizmo Company has purchased a com- 

plete electric lighting plant with a capacity of 400 lights. The 

plant is to be installed at Pizmo Beach immediately. 

Los ANGELES, CaL.—The Merchants’ Mutual Light and Power 

Company have purchased the McCaleb lot on Anacapa Street and 

will begin the construction of their electric plant at once. 

SANTA BARBARA, CAL.—Ground has been broken for the power 

house for the new Merchants’ Mutual Company, about to enter the 

electric lighting field in competition with the Edison Company. 

Los ANGELES, CAL.—An electrically lighted tower arising 250 

feet above the breakers will be erected at Long Beach, on Hollis- 

ter Avenue. There will be a searchlight surmounting the tower. 

SAN Luis Osispo, CAL.—The Union Oil Company will build a 

large electric light plant at Port Harford. The contract was 
awarded to S. B. Selkirk, Work will be commenced immediately. 

GARDNERVILLE, NEV.—G. R. Fulton, representing the Truckee 

General Electric Company, was in the valley signing contracts for 

electric power and plants for the town of Gardnerville and vicinity. 

Los ANGELES, CAL.—The Santa Paula Electric Company will 

soon extend the electric line about five miles out in the country 

so that those living out of town may have the advantage of elec- 

tric lights. 

FRESNO, CAL.-—The San Joaquin Power Company received a 

franchise from the supervisors of Madera for electric lights 

through that county. A. G. Wishon is the manager of the com- 

pany. 
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SAN Francisco, Car.—Colonel William A. Patten, chief quar- 

termaster of the Department of California, received authorization 

from the War Department to install electric lights at the Benicia 

barracks. 

SPOKANE, WasH.—C. E. Wood of Genesee has been in the city 

and has asked for a franchise for an electric light and water sys- 

tem. The franchise will probably be granted at the next meeting 

of the council. 

THE DALLES, Or.—The Dalles electric light plant has passed 

into the hands of S. B. Thompson & Sons of Portland, who will 

enlarge the plant at once. An order has been placed for a new 

engine and boiler. 

Los ANGELES, CAL.—An ordinance declaring the intention of 

the City Council to order the necessary apparatus to be installed 

for lighting with electricity Hill Street, between Second and Pico 

Streets, was adopted May 22d. 

SANTA BARBARA, CAL.—The work of lighting the new boule- 

vard will begin soon. [It will take nearly 2000 incandescents to 

properly light this drive. Work will be completed within ten 
days after time of commencement. 

SEATTLE, WASH.—The local quartermaster’s office is expecting 
news from Washington authorizing Captain F. A. Grant to go 

ahead and advertise for bids for the wiring for electricity of the 

buildings and grounds at Fort Lawton. 

San Dreco, Cat.—The Council will accept the bid of the San 

Diego Consolidated Gas and Electric Company for lighting the 

streets for a term of five years and execute the contract. The 

ordinance was signed by Mayor Sehon. 

ARROVO GRANDE, CaL.—C. P. Baird, of the Santa Maria Elec- 

tric Lighting Company, has arranged with Russell Robinson to 

canvass the town for subscribers, and if sufficient encouragement 

is given to establish an electric plant here. 

VIRGINIA City, NEv.—The electric light company has been 
planning for the erection of an additlon to the substation, and it 

is thought that a brick building will be put up close to the line of 

Union Street. The entire plant will be under one roof. 

SaLt LAKE, UTan—The General Electric Company’s office in 
this city has secured a contract with the municipality of Payson * 
for a 2000-incandescent-lamp generator, which will be part of the 

new local system. The generator will be installed in two months. 

ASTORIA,.OR.—W. W. Whipple was in town recently and stated 

that the work toward putting in an electric, gas ‘and telephone 

system in Astoria is progressing satisfactorily and that engineers 

will soon be in the field to make estimates for plans and specifica- 

tions. 

WHITTIER, CAL.—The Edison Electric Company will in the 

near future rebuild their distributing system. The changes to be 

made at the central station will double the capacity of the pres- 

ent system. Changes will be made as soon as the material 

arrives. ‘ 

ALAMEDA, CAL.—Superintendent Joseph B. Kahn cf the Muni- 

cipal Electric Light Departmett is directing the installation of 

a large new engine and generator for the plant. The improve- 

ments to the city’s electric light and power works will cost 

$20,000. 

HOLTVILLE, CAL.—Superintendent Bayless spent several days 

in Imperial and Calexico recently. Mr. Bayless, in connection 

with his other duties, now has charge of the electric light plant 
in Imperial. At Calexico he has men at work wiring the new 
hotel building. 

SAN BERNARDINO, CAL.—The Home Gas and Lighting Com- 
pany promises dollar gas to a part of the city July 1st, and to 

other districts as rapidly as its mains can be laid. There will be 
no meter charge. The new company is to be located in the 

Southern Hotel. 

San Luts Osispo, Cat..—The president and electrical engineer 
of the San Luis Gas and Electric Company are here making 
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arrangements for the new plant and building, the latter to cost 

between $30,000 and $40,000, Bonds for the erection of same will 

be issued at once, 

BAKER City, Or.—C. F. Hydeand W. H. Strayer of this city are 

consulting the Council of Richland and have asked for a franchise 

to put in an electric plant there. It is planned to run a special 

line from the plant on Eagle Creek to Richland to furnish that 

town and intermediate points, 

ONTARIO, CAL.—E. J. Marshall, president of the reorganized 

Chino Land and Water Company, which recently acquired the 

Chino ranch, is arranging details looking to the development of 

the property. Among the improvements planned are the installa- 

tion of an electric light plant for Chi.o and for operation on the 

ranch. 

Stockton, CaL.—The closing meeting of the trustees of the 

Free Library was held recently and the only thing passed up to 

the new board was the proposition to establish a lighting plant at 

the library. Plans and specifications have been received. The 

plan is to operate the dynamos with a gasoline engine in the base- 

ment of the library. 

TRUCKEE, CAL.—Mr. Doyle, one of the principal owners of the 

Truckee Electric Light and Power Company, has about com- 
pleted all arrangements to install an electric plant here. Mr. 

Doyle and his chief electrician left for San Francisco for the pur- 
pose of securing a dynamo to meet the present emergency until 

the new plant is erected. 

SAN DrEGO, CAL.—An ordinance has been taken up directing 
the board of public works to enter into a contract with the San 

Diego Consolidated Gas and Electric Company to light the city 
streets for a term of five years at a cost of $7 per light per month. 

This is according to the recommendation of the electric light com - 

mittee, which was adopted. 

City oF Mexico, Mex.—The firm of Frederick Zorilla & Co. 
have purchased a new plant from Enrique Schoendube. The 

plant consists of a 300-horsepower gasoline engine, a three-phase 
electric generator, transformers, etc. The firm closed a contract 

for the public lighting of the city and they had not sufficient 
power before purchasing. 

Los ANGELES, CaL.—The Broadway illumination idea in Los 

Angeles is about to receive consideration at the hands of Santa 
Monicans. The City Trustees received a petition from the Board 

of Trade asking if the city would furnish the electric energy for 

the illumination of Third Street. The matter was referred to the 
committee on street lighting. 

CoLMA, CaL.—The entire town has been wired for electric lights 

and there remains now but the installation of the service in public 

an | private buildings to give Colma a night light equipment in 
keeping with its growth. South San Francisco will supply the 
power and it is expected that the demand for the new lights will 
warrant the expense incurred in their establishment. 

Taco’“a, WasH.—Another effort is to be made to secure a 

municipal electrical generating plant. The Council has passed a 

resolution, which has been referred to the fire and water commit- 

tee, authorizing the city clerk to issue a call for bids for the con- 

struction of such a plant, to be ready for consideration by the 

Council by October Ist. Proposals must include all details of 
cost. 

SAN DrEGo, CaL.—It is understood that the Oceanside Devel- 

opment Company has under consideration a plan to light the 

Strand by placing incandescent lamps along the board walk. 

These lights will be maintained during the summer, at least. If 

the plan is carried through it will make the Strand a pleasant 
place on a summer evening and will add much to the attractive- 
ness of the place. 

SAND Pornt, IpAHO—Arrangements have been completed by 

which an electric light company will be organized to install a 
light system in Rathdrum_ plant to be in operation within ninety 

days. Nixon & Kimmel, electrical engineers of Spokane, have 
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been granted a franchise by the county commissioners to build a 

line from Post Falls to Rathdrum. The name of the new com- 

pany will be the Rathdrum Electric Light Company. 

Los ANGELES, CaL.—City Engineer Stafford has prepared a map 
for the assessment district for lighting Spring Street by means of 

a system of electroliers, similar to those now in use on Broadway. 

The cost of the installation of the 132 ornamental posts and con- 
necting them with the power station will aggregate $27,688. This 

expense is to be raised by an assessment of property frontage 

under the provisions of an act passed by the last State Legisla- 

ture. 

UKIAH, Cat. —Marshall DeMerritt reports that the collections 

for the electric light plant for April amounted to $1000.05, which 
beats all previous records for cash collections. There are also sev- 

eral dollars standing out that were good and will be secured by 

the marshal. There is no doubt that the receipts will go to $1500 

a month as soon as the Eel River current is brought in, as. there 

are now calls for more light than the present plant can furnish 

and the demand is steadily increasing. It is not more than a 
year ago that the collections for the month amounted to only 

about $700 or $800. 

OAKLAND, CaL.—The Oakland Gas, Light and Heat Company’s 

o fer on street lighting for the next fiscal year, which makes a 

large reduction on present rates, was recommended for accept- 
ance by the street lighting committee of the City Council. The 

bid is for $7 monthly an are lamp on an all night schedule, in- 

stead of $7.25 a lamp of a moonlight schedule, the present figure. 

John A. Britton, the president of the company, explained to the 

committee that this reduction would enable the Council to install 

aud maintain from fifty to sixty additional lights, without increase 

in the present cost of street lighting. 

MANILA, P. I.—The Manila Electric Light and Street Car Com- 

pany is progressing rapidly in the installation of the new electric 

light service. At present operations are going on in the Ermita 

and Malate districts, and as fast as possible other sections of the 
city will be cared for. The needs of the city compel the installa- 

tion of an entirely new system, entailing the introduction of new 

motors, and, in most cases, new wiring. At present the electric 

‘juice’ is supplied by La Electricista, and that plant will con 

tinue operations for some time, until the new company is pre- 

pared to transfer that work to its power house. 

TONOPAH, NEv.—Though not a complete surprise, as was the 

granting of a franchise to the sewer company, it was rather quick 

work of the board of county commissioners in granting to J. B,» 

Quigley a franchise for the construction of an electric light plant 

in the City of Tonopah and placing poles and wires about the 

town in the streets and alleys. Mr. Quigley, some time ago when 

the lighting system was at its worst, arranged for the organization 

of a new company aud secured the signatures of a large number 

of business and property owners to a contract to take lights for a 

term of years. It is Mr. Quigley’s intention to begin work imme- 

diately upon his plant. The new company will also manufacture 

and sell illuminating gas. 

VALLEJO, CaL.—The question of municipal ownership of an 

electric lighting plant is being strongly agitated here at present. 

Vallejo is now paying 15 cents per thousand watts, whereas the 

Mare Island Navy Yard is purchasing their power from the Bay 

Counties Power Company for 1% cents per thousand watts. The 

company runs it lines, over which power is supplied to the Gov- 

ment, through the streets of Vallejo, but the city is nevertheless 

obliged to purchase power for electric lighting from a company 

which in turn obtains its power from the Bay Counties plant. At 
the last meeting of the Twenty Thousand Club the matter of 

municipal ownership was discussed at some length by Mayor 

James Roney and the club, which was strongly in favor of the 

movement, appointed the following committee to investigate the 

matter and report back to the club at the next meeting: L. B. 

Leavitt, L. Karsburg, George Peabody, J. F. Deninger and Joshua 

Emerson. 
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WATER WORKS. 

Wasutucna, Wasu.—Frank Hamblen, lessee of the Wash- 

tucna water system, is constructing a new reservoir. 

ENTERPRISE, OrE.—The city will commence work next week 

on the new water system, which will cost about $6000. 

SPOKANE, WasH.—It is practically settled that Allan F. 

Gill will be in charge of the $450,000 addition to the city 

water works. 

San BERNARDINO, CaL.—The Needles Water Works Com- 
pany is sinking another well near the plant in the western 

part of town. 

RoseBurG, OrE.—Yoncalla is going to put in a water sys- 

tem. Mayor C. Ross King has sold $2000 worth of stock, 

it is understood. 

SALT Lake, Utan—Good prospects are entertained for a 

water works system for Monroe, with a liklihood of its being 

continued to Elsinore. 

Los ANGELES, CaL.—Work is progressing steadily on the 

water system in the eastern part of the town, which is being 

installed by Col. S. H. Finley. 

Morenci, Ariz.—Mr. G. McLean and Dr. L. D. Ricketts 
have been making preparations for the installation of the new 

system for the Morencia Water Company. 

LoveLock, Nev.—The County Commissioners have sold the 

$12,000 water bonds and will now take some action toward 

the erection of the proposed water works. 

Estancia, N. M.—The Santa Fe Railroad Company has 

decided to test the matter of artesian water in the Estancia 

Valley, and will put down a well near Williard. 

Sat Laxe, Uran—The Las Vegas Land and Water Com- 

pany has been incorporated with a capital stock of $100,000. 

C. O. Whittemore is the president of the company. 

3AKER City, Ore.—The Town Council of Ontario has 

Sell, of 

Mr. Bell states that construction will commence 

granted a franchise for water works to Seymour H. 

Sumpter. 

at an early day. 

Mexico, Mex.—The Fidelity Trust Company of Chicago 

has taken $200,000 gold bonds of Torreon, bearing 6 per cent., 

which cover the cost of a water works and sewage system for 

the city of Torreon. 

Tracy, Cat.—A large flow of artesian water was struck at 

Tracy. The water flows through a ten-inch pipe, eighteen 

inches above the surface of the ground. The flow was struck 

at a depth of 360 feet. 

CastLe Rock, Wasu.—The Castle Rock Water Company 

has a force of men at work excavatrag for the new dam. As 

soon as the dam is completed, a large amount of work will 

be done upon the system. 

Hotuister, Car.—H. J. Greva, of Coalinga, has made a lo 

the San 

taking water into the Coalinga oil district by means of a tun 

cation on the headwaters of Jenito and intends 

nel through the mountains. 

LoyaLton, Cat.—The Loyalton Electric Light Compar.y is 

extending its service to Beckwith, seventeen miles from here, 

across the Sierra Valley. The town of Beckwith will be 

lighted by electricity in the near future. 

Santa Ana, Cat.—The offer of the Risdon Iron and Lo 

comotive Works of San Francisco for furnishing a boiler and 

pumping engine for the city water works extension was ac 

cepted, the engine to cost $9625 and the boiler to cost $3790. 
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Canyon City, Ore.—The matter of floating an indebtedness 
of $5000 to construct a new water works system in Canyon 

City has been accomplished, and the City Council has taken 

the preliminary steps looking to the early completion of a 

plant. : 

SACRAMENTO, CaL.—Bonds of the town of Bishop, Inyo 

‘County, amounting to $39,600, have been purchased by the 

State Board of Examiners. The money is to be expended by 

Bishop in purchasing a water supply and an electric lighting 

plant. 

Port TowNnsenD, WasH.—Move is being made by Dr. F. S. 
Lewis, of Port Angeles, to build a water system for that city. 

He has made contracts with 400 prospective water takers and 

will contract with 100 more. The system will cost about 

$100,000. 

Haywarps, Cat.—Hunt Bros., owners of the canneries 

here, will build a cement reservoir capable of containing 

50,000 gallons, and will install a new outfit of pumping ma- 
chinery and be equipped for all practical purposes to supply 

themselves and all others with water. 

Dunsmuir, CaL.—A large reservoir is to be erected above 

the business part of town for an additional water system. A 

pipe line will be laid from Bear Creek, west of Shasta Re- 

treat, into Dunsmuir. Adam Andrew, of San Francisco, is 

managing the finances of the enterprise. 

Satt Lake, Uran—The town of Echo is soon to have a 

system of water works. A number of prominent citizens of 
that town have incorporated a company and purchased a 

spring about two miles east of Echo and will pipe it down into 

town. The total cost of the plant will be about $15,000. 

VaLieyo, Cat.—The Benicia Water Company has begun 

work on the new reservoirs which will cost $100,000 and 

which, when completed, will store away 300,000,000 gallons 

of water. The site of the new reservoir is in what is known 

as Spring Valley Creek, four miles northeast of Benicia. 

Paro Atto, CaL.—The water system of Palo Alto is to be 
extensively enlarged above its present capacity. Contracts 
have been let for the laying of 3,900 feet of mains on Uni- 

versity avenue and the Middlefield road. Land has been 

purchased and additional reservoirs will be constructed. 

Los ANGELES, CaL.—The local water and light company 

have issued specifications for the improvements to its several 

plants which will cost over $10,000. The electric light plant 

will be almost rebuilt, new engines, boilers and pumps will 

be put in where needed, and a 3,000,000-gallon reservoir in- 

stalled. 

Santa Monica, Cat.—Santa Monica has for several 

months been talking about municipal ownership for the city 

water system. The trustees have decided to name com- 

mittees to investigate and report on the feasibility of city 

ownership. This will include gas and electric light as well 
as water. 

Los AnGeLes, Cat.—S. L. Gross has purchased of F. H. 
Massey at Lordsburg, the plant and property of the Lords- 
burg Water Company, valued at $15,000. Included in the 
purchase are two wells, a pumping plant, supplying the town 

with its domestic and irrigating water, twelve lots in the 
town and a modern residence. 

Los ANGELES, CaL.—J. H. Sharp has found a good well of 

water in the swamp lands three miles from Newport, and will 

put on a pump and raise the water to a resort on the uplands, 
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and from there it will be conducted to Newport in pipes, by 

gravitation, for general distribution. The work of putting 

down pipe will commence at once. 

SPOKANE, WasH.—Spokane’s new system of water works 
will be constructed chiefly by day labor under the super- 

vision of the Board of Public Works. About $350,000 will 

be expended for material and labor. Allan F. Gill has been 

chosen consulting engineer. It is proposed to award contract 

for construction of the new reservoir. 

Los ANGELES, CaL.—Extensive improvements of the pres- 

ent water and light company are to be made at once. J. R. 

Barker, the new manager of the company, states that he has 

just issued specifications covering $10,000 worth of engines, 
boilers, condensers and electrical machinery. Work will be 

commenced soon on the new reservoir. 

Los ANGELES, CaL.—The installation of the $110,000 water 

system, for which bonds have been voted, will be among the 

improvements paramount this summer. The system will be 
so arranged that all water from the Turnbull Canyon reser- 

voir will flow into Reservoir No, 2. Nothing less than four- 

inch pipe mains will be used in the new system. 

ImpertaL, Cat.—A special meeting will be held in Holt- 
ville by the stockholders of the Imperial Water Company, 

July 26, for the purpose of considering and acting upon the 

proposition to create a bonded indebtedness of $100,000 and 

to secure a bonded indebtedness so proposed to be created by 

a mortgage upon the canals and canal system. ° 

Los AnGELEs, Cat.—It is officially announced that Messrs. 

J. D. and A. B. Spreckels are to commence immediately the 

work of completing the Southern California Mountain Water 

Company’s system. A quarter of a million dollars is to be ex- 

pended in the undertaking. The first work will be connecting 
the pipe lines with the Chollas Heights reservoir. 

Grass VALLEY, CaLt.—It has just been reported that the 

Water and Power Company of California, of which W. B. 
Bourn is president, has purchased the entire holdings of the 
Milton Mining and Water Company, on the Middle Yuba. It 

is also reported that the same company is negotiating for the 

purchase of the holdings of the Eureka Lake Company. 

Los ANGELES, Cat.—The board of water commissioners 

have given out that they are about to extend the mains of 

the municipal system. The people of the southern and west- 

ern sections of the city claim they can hardly secure water 

enough for domestic purposes, and several petitions are be- 
fore the Council and action is expected in the near future. 

VentTuRA, Cat.—The Ventura Water, Light and Power 

Company makes the statement that it proposes to construct a 

large settling reservoir, to rebuild and refit the lighting sys- 

tem by additional dynamos and improved and new street 

lamps; also to enlarge its reservoir in the eastern portion 

of the town and put in a new pump. Work is to begin at 

once. 

Ortymp1a, WasH.—J. S. Heermans, of Hoquiam, owner of 

the water works in that city, has purchased about two-thirds 

of the stock of the Olympia water works and will expend 

about $40,000 in making the system up-to-date and adequate 
to present and future needs. If other stockholders do not sell, 

they will be called upon to meet their proportion of the ex- 

pense. 

TonopaH, Nev.—H. C. Brougher and W. W. Booth, of this 

city, have sold their water rights to a syndicate of which 
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Leon Hall, the well-known consulting engineer of the Com- 

stock, is the head. The new company is capitalized at $3,000,- 

000, and is incorporated as the Owens River Light and Power 

Company. The company will build, at once, a large electric 

light plant. 

Morcan Hitt, Cat.—The Madrone Water Company will 

improve its irrigation plant this season; twenty-four-inch 

pipe will be laid from the creek to the head of Main avenue, 

and an eighteen-inch pipe from that point south along the 

Hill road to Dunne avenue. This company is composed of M. 
Hobin, president; V. A. Scheller, vice president, and H. D. 

Pest, secretary. 

RicHFIELD, Uran—The people of Monroe have submitted a 

proposition with a view of having the towns of Elsinore and 

Brooklyn join in securing water works. The plan is to run 

a main pipe from Monroe Canyon through Monroe, thence 

along the county road to Elsinore. By putting in a large 

enough main it can be tapped in Monroe and along its course 

through Brooklyn until it reaches its terminal. 

Wuittier, Cat.—To meet the increasing demand for gas, 

the Whittier Light and Fuel Company is engaged in extend- 

ing its main on Painter avenue from Philadelphia street north 

to Bailey street and 300 feet east on Bailey street. The ex- 

tention will involve the laying of about 1400 feet of pipe and 

will entail a large outlay.. Gas is now being extensively used 

as fuel throughout the city, and further extensions will soon 

be necessitated. 

Hono.utu, T. H.—Honolulu now has gas for the first time 

in the history of the Hawaiian Islands. A new company, 

which was granted a franchise two years ago, is manufactur- 

ing the commodity for the public consumption. Mains are 

being laid through the various streets, and houses and stores 

are to be supplied. The new light will probably be a source 

of considerable interest to the natives, who have never seen 

that character of light before. 

Los ANGELES,:‘Cat.—The contractors and manufacturers of 

pumping machinery who have submitted bids for the big new 

water system to be installed here this summer, have been 

told that their bids will not be opened and that new bids will 

be called for. The reason for the new call is an important 

change in the specifications, the new call containing specifi- 

cations for boilers of 500-horsepower, whereas the former 

ones were of 300-horsepower. 

Wuuittier, Cat.—In order to make assurance doubly sure 

and to remove all possibility of being unable to supply water 

to their patrons, the East Whittier Land and Water Company 

are installing a system which duplicates their present plant. 

The engine is a McIntosh-Seymour compound and will be 

installed in a special room which will be constructed on the 

It will have a direct connection 

with the mammoth pump which it will be required to drive. 

west of the main building. 

OAKLAND, CaLt.—The first steps toward the development 

of a new water supply for Oakland have been taken by the 

filing in San Joaquin County of an appropriation of 15,000 

inches of water a day from the San Joaquin River. The gen- 

eral scheme includes a future tender of the supply to the city, 

together with the construcion of pipe lines, pumping stations, 

distributing reservoirs and all of the necessary equipment of a 

system. The appropriation, which has been made ‘in the 

name of William T. Bagget, an attorney of San Francisco, 

is in the interest of Oakland men who have in mind the 

development of a corporation to handle the project. 
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GAS. 

GARDNERVILLE, Nev.—John Ellis of Markleeville states that 

the citizens of that town are figuring on installing an acety- 

lene gas plant to furnish the town with lights. 

Los ANGELES, Cat.—The Home Gas Company has com- 
menced the laying of its mains in the streets. 

now be actively pushed. 
The work will 

RosweE.._, N. M.—Tire work on the plant of the Citizens’ 

Gas, Light, Heat and Power Plant in this city is about com- 

pleted and Roswell will soon have cheap gas. 

SPOKANE, WasH.—The Spokane Gas Company is having 

plans prepared for new works and office building. It is 

expected that work will commence inside of sixty days. 

Bissee, Ariz.—A franchise has been granted to A. W. Mc- 

Pherson and assigns the right to erect and maintain pipes 

for the conduct of gas in, along and under the streets of the 

city of Bisbee. 

Los ANGELEs.—Arrangements have been made with the 

Western Fuel, Gas and Power Company of Redondo, under 

the terms of which that company is now engaged in piping 

Manhattan Beach and will be ready to furnish gas within a 

few days. 

PASADENA, CaL.—Pasadenans said to be interested in the 

establishment of a $100,000 gas plant at Goldfield, Nev., are 

A. E. Vesper, J. M. Beck and Zach Decker. Mr. Vesper, who 

is also interested in mining, has just returned from the Gold 

field country. _ 

Santa Maria, Cat.—The Santa Maria Light and Power 

Company has decided to put in a large plant to supply gas 

The 

pump at the new water works was started for the first time 

for fuel for domestic and manufacturing purposes. 

to-day. The pumping plant is the property of Reuben Hart. 

Nortu Yakima, WasH.—The Yakima Improvement Com 

pany’s gas plant will soon be in course of construction, and 

by the first of October the city will be supplied with gas. 

The plant will cost at least $50,000, and may reach $75,000. 

A. B. Whitson will be resident manager. 

Wuittier, Cat.—To meet the increasing demand for gas 

the Whittier Light and Fuel Company is engaged in extend 

ing its main on Painter Avenue from Philadelphia Street 

north to Bailey Street, and 300 feet east on Bailey Street. 

The extension will involve the laying of about 1400 feet of 

pipe, and will entail a large outlay. 

Lop1, Cat.—On the bank of the Mokelumne River, near 

Lodi, J. R. Vangaut, with a seventy-four-foot derrick, is bor 

ing a gas well. H. C. Keyes of this city is the manager of 

the company that has undertaken to get and supply natural 

gas for Lodi. They expect to strike a good flow of gas at 

2000 feet, but are prepared to go deeper if necessary. 

Repwoop City, Cat.—The gas main from Redwood City to 

Palo Alto has been completed and connections made with the 

mains laid at the latter place. A large reservoir tank to hold 

about 5000 cubic feet of gas has been installed to guarantee 

the consumers of Palo Alto a constant supply of fuel should 

the engine at the Redwood plant have to be shut down for 

any cause. 

I.—Constructive have been Hono.utu, P. operations 

started by the Honolulu Gas Company. F. M. Brown, repre 

senting the Lowe Gas and Construction Company, is here 

superintending the erection of the gas works on the site at 

Iwilei, while Stuart Johnson, who put in the tracks of the 
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Rapid Transit Company, takes charge of the construction of 

the mains, etc. 

Hot.tywoop, CaLt.—The Los Angeles Gas and Electric 

Company has commenced laying the big main which will be 

nine miles long, connecting the works in Los Angeles with 

Hollywood. After the big pipe is finished, several miles of 

mains must be’ laid in the city and connections made before 

Hollywood can be supplied with illuminating and heating gas 

trom Los Angeles. 

Pato Ato, Cat.—The work of arranging to supply Palo 

Alto with gas from Redwood City, has begun and will 

progress rapidly until the necessary connections are made. A 

three-inch main is being laid from the central station on B 
street, along First street to Washington to Jefferson and 

thence to the county road which will be followed to Palo 

Alto and ultimately to Mountain View. 

Ventura, CaL.—lIn line with the improvements and better- 

ments in the water, light and gas service in Ventura the 

company through its new manager, announces that on all 

June bills and hereafter the rate of gas for cooking, heating 

and power will be $1.25 per thousand feet. The rate on gas 

for lighting remains as at present, $1.50 per thousand. Mr. 

Barker states that new electrical machinery has been ordered 

and that much better service will soon be given. 

Sursun, Cat.—The Rochester Oil Company has begun the 

work of laying pipes through the streets of the town for the 

purpose of installing a system of natural gas for fuel and 
lighting purposes. The sources of the gas supply is a well 

2000 feet in depth that was bored for o!] about two years ago. 

The well is situated eight miles from town and produces a 

volume of the illuminating substance sufficient to supply sev- 

eral towns the size of Suisun. The company is composed of 

local people and is capitalized for $100,000. The plant will 

cost $10,000. 

San Luts Ostspo, Cat.—The San Luis Obispo Gas and 

Electric Company, represented in San Francisco by W. F. 

Boardman & Co., 530 Market street, is receiving bids for 

equipment for the new electric light plant which is to be con- 
structed at San Luis Obispo. The specifications call for 

three 125-horsepower Scotch boilers, two compound auto- 

matic engines, and one 100-kilowatt single-phase 60-cycle 

generator. The new generator and the old one now in use 

will be installed in the new power-house and belted to the 

new engines. 

San Bernarpino, CaL.—Over twenty miles of gas main is 

being laid throughout the town by the San Bernardino Gas 

and Electric Company. In all parts of the town the company 

has men at work placing pipe, most of which is four-inch, 

and is being connected with a large majority of the building 

lots along the streets where the main is going down. The 

Home Company is said to have as much more pipe to lay, and 
from the present outlook within the next few months enough 

pipe will have been laid to extend from this city to Los An- 

geles. Both companies have large gangs of men at work. 

San Francisco, Cat.—The opposition Gas Company, the 

San Francisco Gas and Coke, has completed laying its mains 

from its works at North Beach as far as the corner of Mason 
street and Montgomery avenue. President Leopold Michaels 
of the company says that pipe laying will continue down town 

and through Chinatown and thence along Polk street. He 

says that a war in rates can be expected and that the new 

company will be satisfied with the profit it can make by sell- 
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ing gas at 75 cents per 1,000 cubic feet. Manager C. G. Ly- 

man of the company expects to be ready to sell gas in certain 

districts by the first of June. He says material has been 

received for the construction of a relief gas-holder with a 

capacity of 50,000 cubic feet and that a 1,500,000-foot holder 

has been ordered. The company’s present gas-holder has a 

capacity of 250,000 cubic feet. Pipe for mains is arriving at 
the rate of five carloads a day. These mains are of a large 

diameter. Some of them are twenty-four inches in diameter. 

OIL, 

VALLEJO, CaL.—A plan is now under consideration to build 
large oil tanks holding a three-months’ supply of oil and to 

lay an oil pipe line from the water front to the Naval Hospital 

grounds. 

Los Anceces, Cat.—The Turnbull Canon Oil Company has 
incorporated, with a capital stock of $50,000; directors, H. M. 

Sale, L. D. Sale, C. F. Off, of Los Angeles, F. M. and S. S. 

Frampton, of Whittier. 

FuLLerton, Cat.—The Puente Oil Company is considering 

the establishment of a first-class distributing plant at Ana- 
heim.’ If negotiations go through they will erect tanks, cut 

prices and meet the Standard on its own ground. 

VACAVILLE, CaL.—The Supervisors ordered that the Ro- 

chester Oil Company be granted permission to lay a two-inch 

pipe along certain county roads in districts 4 and 5 for the 

purpose of piping gas from its well near Suisun to the towns 
of Suisun, Fairfield and Vacaville. 

Los Banos, Cat.—L. J. Abrams, vice-president of the Ash- 

urst Oil Company, and H. Christ have left for the oil fields, 

located at Viacitos. They are arranging to make a change in 

the works and put in new machinery, and expect to bore to a 

depth of 2500 feet. They will spend between $30,000 and 
$40,000. 

ANAHEIM, CaL.—The City Trustees of Anaheim have 

granted a permit to the Puente Oil Company to lay a pipe 

line for conducting distillate from the Southern Pacific freight 

depot to the company’s lot on Philadelphia Street, near Santa 

Ana Street, where an oil plant will be established. The new 

oil plant will be equipped with all modern improvements. 

Stockton, Cat.—An application has been made by the In- 
dependent Production Union Pipe Line Company for a fran- 

chise of fifty years authorizing and entitling the corporation 

to construct, maintain and operate a pipe line and also a tele- 

phone line as may be necessary to the conduct of general busi- 

ness upon lands in Fresno County upon, over and along any 

public or county roads within Fresno County west of Fresno 
Slough. 

SANTA Barbara, CaL.—Representatives and surveyors of 

the Pacific Coast Oil Company are now in Santa Maria get- 

ting right of ways and laying out proposed route for a pipe 

line from the Santa Maria field to tide water. It is under- 
stood the company will obtain enough land close to the field 

to erect a pumping station and about.ten 35,000-barrel steel 

tanks, the same number of tanks to be erected at the other 

end of the line. 

BAKERSFIELD, CAL.—The sale of the properties of the Ala- 

meda Oil Company and petroleum oil fields of Kern County, 

at Sunset, reported some time ago, was consummated and re- 

corded a few days ago at Bakersfield. The purchaser was 

John F. Lucey, a well-known oil operator at Kern River, and 
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a director of the Independent Agency. The price was not 

stated, but it is said to have been only a small part of the 

capitalization of £300,000 placed on it when the company was 

organized by British and French capital. 

San Jose, Cat.—A large oil refinery, fed by a pipe line 

from the Coalinga oil district and connecting with a line of oil 

boats to San Francisco, is to be built at Alviso. The Inde- 

pendent Producers’ Union Pipe Line Company purposes to 

lay a pipe line from Coalinga through Fresno, thence to San 

Benito County, where it will connect with the oil producing 

section of that county. Several pumping stations will be 

built along the line. An oil refinery of large capacity will be 

erected at Alviso. 

Port Harrorp, Cat.—The Standard Oil Company has 

secured all the rights of way for its pipe line to con- 

nect the Santa Maria field with Port Harford, to- 

gether with ground for tankage at Orcutt Station. 

Thirty-five steel tanks of 35,000 barrels’ capacity will 

be erected there, in which to gather oil preparatory to ship- 

ment through the pipe line. The land for these has just been 

purchased. The Standard is now said to be after rights of 

way to Point Sal for another line, the intention being per- 

haps to be prepared for the future developments in the dis- 

trict. 

Los ANGELES, CaL.—About 35,000 barrels a month is the 

estimated capacity of the city old field as it is to-day, with 

scores of wells being dismantled and the property turned into 

city lots. Many of the remaining wells are not pumping, so that 

the actual production is probably less than this. It was 

estimated by producers to have been about 700,000 barrels at 

the outside during all last year, or not less than 600,000 at the 

lowest. This year it is not expected to exceed 400,000, and if 

the present movement continues to spread and all the wells 

that have ceased to yield more than six or eight barrels a day 

are demolished, the production will be still further reduced. 

With oil selling at less than 50 cents a barrel, nothing less 

than an eight or ten-barrel well really pays for operation, 

even if there is a market at such prices, which there is not at 

present, except for very limited amounts. 

San Francisco, Cat.—It has been given out officially at 

the offices of the Associated Oil Company that the company 

has concluded the long-talked-of purchase of the Coalinga 

Oil Transportation Company. The purchase price is in the 

neighborhood of $3,000,000, and includes all the transporta- 

tion company’s oil wells at Coalinga, the pipe line from Co- 

alinga to Monterey, the wharf and tankage at Monterey, four 

ships, a barge, a tug, the pipe line from Santa Maria to Alca- 

traz, the refinery at Aleatraz, tank stations at Honolulu, Port- 

land, and Tacoma, and all contracts previously written for the 

purchase or sale of oil. The Matson Navigation Company 

will in future be affiliated with the Associated Oil Company 

by reason of a carrying contract made with that company. 

Mr. Matson still remains president of the Matson Naviga- 

tion Company, and therefore has not severed his connection 

with the oil business. It is positively denied at the offices of 

the Associated that either the Standard Oil or the Southern 

Pacific Company have anything to do with the present deal. 

The object of the purchase is not to attempt to get control of 

the State’s oil production, as there are too many fields and too 

much output to make such a thing possible, but to obtain a 

property that will form. the nucleus for a shipping business 

and widen the company’s field for the sale of its products. 
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MISCELLANEOUS, 

REDLANDS, CaL.—The Edison Electric Company is building 

a large reservoir on the top of a mountain above its power- 
house. 

San Dieco, Cat.—The clerk will write for bids for a car- 

load of four-inch cast-iron pipe for the water department as 

authorized by the Council at a recent meeting. 

HILtsporo, Ore.—Bids have been advertised for supply'ng 

the town of Sherwood with a gasoline engine for its water- 

works. An electric light system is also under discussion by 

the town council. 

FeRNIE, B. C.—Two by-laws have been endorsed by the 

rate payers of Fernie, one for the raising of $60,000 for in- 

stallation of a municipal water system, and $40,000 for the in- 

stallation of a sewer system. 

Provo, Uran—An ordinance was passed calling for a spe- 

cial election to be held July 11th to vote $56,000 bonds for 

electric lighting purposes and $35,000 in waterworks bonds, 

to be used to complete the contemplated improvements in the 

waterworks system. 

STOCKTON, CAL.—A syndicate composed of Stockton people 

will soon erect a four-story building with a roof garden, sur- 

rounded by railing and composed of flats, at the corner of 

El Dorado and Lindsay Streets. Cost, $40,000. The building 

will be lighted by electricity. 

San Francisco, Cat.—It is reported that under the con- 

tract existing between the California Gas and Electric Corpo- 

ration and the United Railroads of San Francisco, power is 

to be delivered to the latter by the former at the rate of six- 

tenths of a cent per kilowatt hour. 

Grass VALLEY, Cat.—The Bay Counties Power Company 

will erect sawmills at Camptonville, the machinery and saws 

having already been ordered; box factory will also be estab- 

lished, which will be run night and day, and for this purpose 

an electric lighting plant will be run in. 

Santa Monica, Cat.—At Hollywood it is reported that 

A. M. Stephens, who recently bought a tract of forty acres 

lying south of and along Sunset Boulevard, has sold nine 

acres at the corner of Sunset Boulevard and Reno Street to 

the Los Angeles-Pacific as a site for a power-house and sub- 

station. 

3uTTE, Mont.—The Goldfield Placer Company will work 

the grounds in Goodrich Gulch. August Urbain and Superin- 

tendent Lavigne are preparing for the erection of hydraulics, 

laying of pipe lines, building of flumes, etc. R. M. Hale, con- 

sulting engineer of the Western Mining Supply Co. of Butte, 

has charge of the survey 

PorRTLAND, OrE.—The Oregon Railway and Navigation 

Company is to expend more than $100,000 in the installation 

of block signals in the immediate future on the line from 

Portland to Bonneville and from La Grande to Cayuse, Ore. 

It is reported that all the Harriman lines are to install the 

block system as fast as possible. 

Satt Lake, Uran—The North Star Mining Company of 

Mokelumne Hill, Cal., J. C. Kemp Van Ee, manager, will 

soon put in electric machinery, laulage motors and ore cars. 

F. C. Perew, working the property of the Taylor Lake Min- 

ing Co., near Etna Val, will add more stamps to the mill 

battery, and may install an electric-power plant. 
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Stockton, Cat.—The Woodbridge Vineyard Association 

has commenced the work of grading on the site for its ‘pro- 

posed new buildings. Work will begin this week. The large 

building 70x150 feet will be used for storage and fermenting 

purposes. The smaller structure is to be used for the still and 

engine room. It is thought electricity will be the motive 

power. 

San Bernarvino, Cat.—A suit has been filed by I. R. Wil- 

bur of Los Angeles against the Hesperia Land and Water 

Company to compel it to accept $45,000 for certain lands in 

Hesperia and Victor district. It is believed that the lands 

were wanted for the construction of the proposed Victor dam, 

which would provide irrigation for thousands of acres of land 

along the Mojave River. 

SPoKANE, Wasu.—The Thunder Mountain and Big Creek 

Consolidation Mining and Transportation Company, incor- 

porated, capitalized for $25,000,000, J. E. Morhardt, New 

York, president; F. W. Hunt, ex-Governor of Idaho, vice- 

president; J. B. Pratt, secretary; E. M. Heigho, Weiser, 
treasurer; company has taken over many properties in the 

Thunder Mountain country. 

Los AnGeLes, Cat.—Sealed proposals will be received at 

the Indian Office until 2 Pp. m. June 8th for the construction 

of a complete irrigation system, a brick stable, with plumbing 
and electric lights, all for the school farm, in accordance with 

plans and specifications which may be examined at office of 

Riverside Press, Los Angeles Cal., Times, Phoenix Republi- 

can and San Francisco Chronicle. 

Boise, IbAno—B. S. Howe, secretary of the Boise Artesian 

Hot and Cold Water Company, has stated that the company 

contemplates between twelve and fifteen miles of additional 
pipe line, increased reservoir facilities, additional well and 

pump and other improvements that will necessitate the ex- 

penditure of about $100,000. Material has already been 

ordered for about $30,000 worth of these improvements. 

Eureka, Cat.—The South and Central Eureka Mining 

Companies of Eureka, Cal., have united for the construction 

of a pumping plant and reservoir in the vicinity of their 

mines. A pump with a capacity of 288,000 gallons per day 

will be installed at the South Eureka mine. A reservoir with 

a capacity of 50,000 gallons will be constructed. The pump 

will be driven by a 150-horsepower electrical motor. 

Lewiston, Ipano—H. F. Lewis has returned from a trip 

to Horseshoe Bend, where he has been surveying to ascertain 
feasibility of running tunnel twenty feet square through the 

mountain, distance of about 5000 feet, to turn the Salmon 

River for purpose of developing power for cities of this sec- 
tion, and other purposes. About 200,000 horsepower can be 

developed. Cost will be about $300,000. Crom & Stewart of 

Westlake are behind the project. 

San Francisco, Cat.—The Mutual Electric Light Co. has 

leased from the Sharon Estate the building at 18 Second 

Street, and will occupy it within the next three weeks. The 

company’s offices will be located on the ground floor, with 

lamp rooms, etc., on the second floor. Thé basement will be 

equipped as a sub-station to supply direct current at 220-volts 

for the uptown district. A 200-kilowatt motor-generator set 

is to be installed, taking current from the main power sta- 

tion. 

SEATTLE, Wasu.—For the purpose of erecting a blast fur- 

nace and open hearth steel plant on Puget Sound, probably 
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near Seattle, a company, comprising Seattle and Eastern cap- 

italists, is being organized in the city by William Pigott, vice- 

president of the Seattle Steel Co., head of the William Pig- 

gott Railway and Steel Supply Co., and of the Seattle Car 

Manufacturing Co.; E. M. Wilson, who is associated with 

Mr. Piggott in the Seattle Steel Co., and several other finan- 

cial men, 

Huntincton Park, Cat.—The Pacific Electric Railway 

has let contracts for the construction of cement curbing 

along both sides of its right of way from Santa Fe Avenue 

to Miles Station. After the concrete work is finished the 

company will clean out all the weeds and plant flowers be- 
tween the curbing and its tracks. The subject of the erection 

of a handsome waiting station with express facilities has also 

been seriously considered, and a move in this direction is con- 
templated very soon. 

Grtroy, CaL.—A resolution was received from the Gilroy 
Promotion Society asking the board to immediately take steps 

preparatory to the calling of a municipal bond election. The 

amount of bonds is $66,000. Following are the various 

amounts and the use to which they would be put: $25,000 for 

a septic tank sewer system; $15,000 for redemtpion of pres- 

ent outstanding water system bonds; $11,000 for electric light 

system; $10,000 for water system improvements, and $5000 
for completion of City Hall. 

BAKERSFIELD, CaL.—The plans for the new Southern Pa- 

cfic shops, which are soon to be erected, have been received 

and are. now in the office of the resident engineer. Work will 

be commenced just as soon as the contracts are let, and steps 

are now being taken in that direction. The new shops, which 

are to be added at the back of the present building, will be 

60 feet by 200. This was necessary because of the installation 
of a 100-ton traveling electric crane. It will be designed to 
run from one end of the building to the other, the power 

necessary for its movement being electricity. 

San Francisco, Cat.—Office Isthmian Canal Commission, 

Washington, D. C.—Sealed proposals in triplicate will be re- 

ceived by the office of the General Purchasing Officer, Isth- 

mian Canal Commission, until 10:30 a. m. July 17th, for 
valves, steam whistles, water guages, steam gauges, gauge 

cocks, water columns, engine appliances, pipe and pipe fittings, 

ratchet drills, wrenches, stock and dies, taps, pipe vises, hack- 

saws, machine bolts, washers, nuts, steel brushes, axes, ham- 

mers, hammer and axe handles, emery cloth, hinges, oilers, 

etc. Blanks and full information may be obtained from this 
office or at office at Chamber of Commerce, San Francisco, 

Cal., D. W. Ross, General Purchasing Officer. 

San Francisco, Cat.—Professor C. L. Cory of the State 

University has been at work lately by authority of the Super- 
visors’ Finance Committee making a general overhauling of 

the Department of Electricity. Professor Cory is an expert 

electrician, and the purpose of his employment is to furnish 
the Finance Committee with expert information as to the 

present condition of things in the department, what has been 

done during the past year in_the way of carrying forward 

pending permanent improvements, including the putting under 
the ground of the city’s overhead wires, and what still re- 

mains to be done in the same particulars. On his report the 

committee will act in a great measure in deciding as to the 

amount of the appropriation to be made in the new budget for 

the Department of Electricity. 




